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Ford Allen Park Clay Mine

MID 980568711

"Section B Facility Description L0 CFR 270.1k (v) (1)

This section provides & genersl description of the hazardous waste manazement

facility of the Allen Perk Cley Mine (APCM). APCM is applying for Ia RCRA
pernit as & disposal facility.

w26



S
o
P



General Description ULO CFR 270.14(b}(1)

The Allen Park Clay Mine (APCM) landfill is locsted in Wayne
County, Michigan within the city limits of Allen Park and is
bounded by Oskwood Boulevard, Interstate S4, OQuter Drive, Snow

Road, and M-39 (Southfield Freeway). Refer to Attachments 1

and 2.

The site is owned and opérated.by the Ford Motor Company. The
hazardous wasies proposed for landfiliing at the site are expected
to be generated at Ford facilities and will probably be transgporied
to the site by Ford vehicles. This "in-house" operation provides
for tight control of waste management activities since Ford handles

the wagtes from "cradle tp grave”.

Site Development

Ford Motor Compeny started site development prior to 1956 for the
purpose of mining clay reserves for use in the brick making and ceﬁent
industries. Cognizant that the site had the ideal geologic formation
for a gecure landfilil, the clay excavations were subseéﬂently back-
filled ﬁith Ford Motor Comﬁany wastes from the Rouge Complex. Ecorse
Township issues a permit for the operation on approximately 200 of
the 260 acres, the remaining 60 acres_of which were designated as
greenbelt., Mining and filling continued for 24 years before the
enactment of RCRA and Michigan Act 64. On November 19, 1980, the
hazardous wastes were segregated and separately landfilled in the
designated hazardous.waste management area shown on Attachment 3._
Clay mine and solid waste dispogal activities are projected to

extend to the year 2000.
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1. General Layout OF Site Facilities

Froa Urawing Supplied By Wayne
Disposal,
Clay Ming" Dated 9-12-79, Rev.
5-1-81, Sheet No, (-2 of Drawing
No. 797 - 23.6.

2. Llocation And Elevation of Bench
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Site Development (Cont'd)

The overall landfill site is composed of approximately 183 acres of
solid waste landfill, 17 acres of hazardous waste landfill, 33 acres

of greenbelt, and approximately 27 acres have been uiilized for

easements.

The hazardous waste disposal cells were constructed during the clay
mining operation which created a pair of 8 acre excavations that are
35 feet deep. Hazardous waste has filled approximately 25% of Cell
I capacity under Interim Status. T@e areé covered by the existing
Cell I is shown on Sheets 6 and T of the Engineering Drawings

(Attachment 1k4),

Waste types FCO6, D006, DOOT, and DOO8 ére inciuded in this ap-
plication even though samples of the waste gre not available for
?MJ testing and analysis. These waste typeé will either be éenerated
from newly constructed Wastewater‘treatment plants, processes
presently under construction, or possiﬁle manufacturing process

changes that could result in future hazardous waste designatién.

Site Location and Land Use

The site is in the midst of an industrial corridor centered along
I-94. Residential aréas are located south of Outer Drive and west

of Southfigld Freeway. West of Snow Road is a Veterans Admiﬁistration
Hospital. UNorth 6f Qakwood Boulevard is the Ford Motor Coﬁpany‘Body
and Assewbly Operations General Office and Pilot Plant, and a U.S.

Postal Service bulk mail distribution center.

e3la



Waste Generation

Wastes to be landfilled are:

. KO8T Decanter Coal Tar Sludge from Coking Operations

. K06l Electric Furnace Emission Control Dust

. FOC6 Wastewater Trestment Sludge from Electroplating Operations

. DOO6 EP Toxic - Cadmium

i —
e,

. DOOT EP Toxic - Chromium

. DOO8 PP Toxic - Lead

(KOB7) Decanter Coal Tar Sludge

K087 is generated by the process of spray copling coke oven gases during the
by-produet recovery process., Refer to Attachment 4 for further discussicn on
the generation process. According to the EPA Background‘Listing Document
provided herewith zs Attachmenf 5, the tar sludge is composed approximately
of 97% elemental carbon, 2.93% condensed tar materiels, .066% naphthalene,
and .003% paenolic compounds.. The constituents which led to the hazardous

listing of K087 are the phenols and naphthslene,

At the prgsent time, Rouge Steel Company generates only 5 cibic yards of
KO8T per week on & regular basis. Once a week, & Ford Motor Company vehicle
(transporter) delivers a 5 yd.3 load to the APCM hazardous waste management
cell for disposal; In additibn,proceés tanks are cleaned out annually on
a special clean-up basis. Previous annual ATCM disposal volumes of KO8T
are &s follows: | |

1981 - L,63k vas.>
1982 - 1,673 Yds.b
1983 - 886 yas.’
The estimated annual disposal quantity listed in the Part A Application is o

5,270 toms.

-32-



f JUBWGORIY

282004 UOT)BISUSY Lgoi
TTLE950R6AIN
QUTH ABT) W8ed USTIV PIOf

El LK 30 370 MY M

TIO HS YR AKT TN LHD, FNEY

BHE® He HR
I GNT S

Faand A d.

GARTIND STV HNLAVS
! LN TTAPS Cati
LRLER-T AR E ]
HOPD T HAHLON Pladd 3N

134 L

T 4IFTD,

KOULDT5 SIPrTAONA
EFFTMR-NERRDE FL

IO QATIIOTHAR: KU2S D4 {0 NOILIHOSOYI 10 BEEA
HiA UNINMADD AR G¥D saRd TIAOMIY §1 HO LKD)
HIGETHIS HI¥D 4O KINRTHD ONOIAS FHL
QLN SEAYEAS ISHES B HIIHA MG HEVA 30 BYIGAID
oMl MBNOMH b dP TASRTAINE GUIFANWIH IFHHL T, 30
AL KIKS HBMAWIL SM3T BYD SAVAIIS-LINIT IHL k!
HITENHIE LAN1S UL OLMI OFAVHIS ATTUK
3k U5 G3AdAE N H33RHI5 15¥1
AGIANIANNGD
5 AJERL WED:
SAG1d GYO'EIEAM M FHL N D HSTAL 40 &
HOTOMML dh £S5V ONY SUIABGHOE AYATIS-LINIT WO 5IT HOHe HYL DHIN'CRIY
OL BAMCLS S¥S SMITGED TYHIL WINE 1 AINIADIHL MY
“[K) 102 SNT1009 HOWHHL O34v 1T3HIa3Yy
B} BALYA LNINDINE HOJ 033045 Bi CNILY 3. ORY
NANS HILAV Q7 HILTM 440 GIARINS INTTWHIHATN .oy
(A MNS 01 BILVA AR GIIWNYY §1 ONY L0 GAUHTSTS
AN IEHINZYY GEND NIZI0N 1310 LANT 9 343
H31VM IOCT HDIGHIY 9N $335¥Y SYO BHI0TY

Towtd 0L SMDTYNINL GNY 2309 JATASY A1 SHD W35
W3I0GH BAS3¥d L. SUDLYMNLYS GIATET BWD Ml

3u) woRY gITTY O'3Y FHINIING ANV HTINHD
rn 1 40 HADNIELS
T i TR

JINONNY 30 NOILIIK! K IWIUM IV EINYD FN
3HL 0L Gl § HONOIT b Hollw "SEav) MOLITYLC ]
Al L6031 43T GIASAND ALVIIE MAKINRY Y300

oF
IS ENORRTY @ WOANT ) FOADT WINLTH

26N HIAG 0T TIVMIIHAI UOL DX
ANY WIYA FOH4 O3dNd §YA 40 LHNOMY TTYAE 34
Cly BYD 32v)HN4 LS4 HLIM Q3R S) L1 3K
RO YOM OL GRAOKIUATKN 4014 §¥5 ANITANKIS HOWS €
Bmet L GILTINIFIN ANy 037037
w110 a,m“_ W;J:u_::_»n_: uzu»ﬁ
HOHLETTILSI0 NYALS AR QILVHYLI5 Juy
HL FUIHM {200 LHYHI

nRY a3

i

17} SKNVL JDTHD

FRUFET
ANEL NGl g WD

N

FINESRIRL O
IELLTEEES IO

1]
A7 RN 3T

ag 'G" HY BNIYR GEY ONIANG TYNES LNINDISHNS WO4
GNY SLINTWAIHE ¥IND B0 Q35015 IIYHAINE MnHOARY
¥37 DOAFANOD OLHG BdDWD BAVHE
SINS MANINAY QMU0 ATIVILNDY ([B SHIAND OLNI 1Y
ONY ROLI0A IHI 0L FILLT i
HOLLYELAT Gl A2dANd §1

“[Mil 0L B

FUIHMM HOLYENLYS Ol

68371007 THHA GENIVHILYE HDNONHL SHOALHYHKA HOUd
(40U NINL SH0LIVLISIH QWY BUII00Y
1 GNIAS WOHH NIV 590 Fea N WONIVA

¥ O

aHVA 2B 5V

‘R¥KEYY IPYHOLS O BNTIDITI0N
MONA OFdid ME1V T BYLTIY SHOIIIT100 GiH) CMOT

OHH

Ju ALK SMOTS W) LMD HOIHE MOY ) A2 33 IHMNG

OiMi 1. BHMSYM 25T SF

(Y CLN' GIAVHAS §¢ S¥D WOUX UIRKIINGD WIHORAY
Ar 4 g SR MM 1LV 90 ONIASISNID (WO F
BT FHEICS AUVIGIED O3 BNIAD viodd Nawid syl

T NOTALAOSEY Yo NSEMITN INT ITHINAYY
e A AN HOGEA FINORAT

SA2NCOYS-AF ANAIRDS HOSOR dBOd

¥ITAUD HAIR HENOIT UIHLO0H
MONBI Y WAMAON BI DJANIHRNE
GADMAHIAB T35 BIULE FALANIE 01 SMOTA HIHE  gmypspwy 1¥NIING ANINDRNY DRIFGDS MOILITIOR d12¥

ik 176 HPGIUHL a1l F1887E VOJYA VINONWE TNV 6VD

z
=]
1]
:
-
P
g
S
E
H
]
]
"

1 20 GIBHVAT 61 S¥2 'SHOLVLMIIIR NI %
[§ 33T IIYHJIING AAIHOPARY
40 EDTLINDSMS WY QAGE BOGAVA YINCIHRY DLME DMISEI
MILYT HOJ SHAVL JDVHDLS Qif HONOIY WIRIKAY
aNY (D} GHOLDFTIS] 0iti QIdAN 51 NY¥i BIINYII0 MOUS
AL.AYHD ARG CIUTHPaTE YT ATNL FTHIMA
HAMEIFTIEN] RO MO WINORAY S530X3 ANY BYL

B A¥iadh NO 3% VINOWAY HANGMH L &N G355Wd S¥3
el B4 [ ST HOYS GISNITNLD HYL FHCA

AYHAS HITO0D AHVAIEA ONY HONOIT
ANIMSRTA 9109 §¥ #ALLYINOHII N SNONHIINDD NOE
Masohd HIIGUT AdvAMe OLHE SMI1S HOARTT WRIHNY

TGOV OHAOH OOt

STFLGAR] FMSHM () YL

“5HIBANMIE ONY

-

HL JLIVALLOM Su0 ESIWHRY

JH L ONADNTY ) LIDIH13T3

HERLY IIEED MG 5 TNAR-3ud G

¥y HILNTITG

WOYS WYL DRI{ATAFY 39I55Y

L NS .
| ¥OITHINORRY SR ¥YITT)
MOl 13318

Attachment i




Attachment 5
U.3. EPA

LISTING BACKGROUND DOCUMENT

KO8T Decanter Tank Tar Sludge From Coking Operations

I. Sunmary_of Basis for Listinag

o e e e o m En o e e we e -

The spray cqoling of coke.dven gases during the by-
product recerry process results in‘the generation of a de-
canter tank tar-sludge. The Administrator has determined
tha: decanter tank tar~sludge mavy poHse 2 prasent or po-
tential “azard to human health or the environment whea im=
propefly t:anéported, treated, stofed,_disposed of or othar~
wise nmanzged, and therefore should te subiect to aprro
manzze-ent rvrequiresents under Subtitle € oI RLRA, This com-
clinsion is hasad on‘the £o0llowing cconsiderztions

1Y The tank tar=-sludge contalns

gignificant concentrziian

of =hsnel anéd naphthzlene. Phencl and naohthalene are teoxic
to hunans a-d aquatic lifa.,

2) Phenol has leached imn significant concentration Irox
a waste sanple tested in a distilled water extractlon »rocsa-
durte. Although no leachate dz:za is curvently available for
naphthalene, the Agancy helieves thzt, due to its presercs
in-the tar in high concentrations 2nd due to its reiative solu~
hili{tv, naphthalene alsc may leach from the waste I1n harmfal

concentrations 1f the waste is improperly managed.

1) These tar-sludges are often land disposed in on-site
landfills or dumped in the open. These methods may be Inade-
quate to impede leachate migration and resulting groundwater
contamination. )

*The listing description has Been amended from that originally
proposed on December 1B, 1978 (43 FR 58959) which included two
waste listings [i.e., Coking: Decanter tank tar and Coking: De-
canter tank pitch/sludge]

Additional information substantiating the hazards associate.
with polynculear aromatic hydrocardon constituents in'thi

waste will bBe evaluated in an expanded listing background
document for an integrated by-product coke-making process.
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11. Waste Ceneration, Composition and 'ansgerent

foke, the residue from the destructive d2stillistion of

coyl, gserves 88 both & fuel and ss 2 reducing agent in the

making of iron znd steel. Some coke vlants recover by-products

given off or crested during the coke production process, and

the recovdry 6f by-products genervrates é sludge which is the

{isted vaste in this document. There are %6 by-product coke

plants, which generate an estimsted 72,307 tons/yr of decanter

tenk tar-siudge. During the recovery of chemigals in the

by-product coke production process, tav separates by conden-

sation fron coke oven gas and drains to & decanter ank.

Pecoverable o©il frec:iions are decanted c6f% the top znd th

he

tar sludge settles to the hottom.

fporoximately 97% of this tar-sludee is elementa carhon.

The remaining 3% consists of condensed tar materials, These

condeased tar nateriesls contain the wasle censzizuents of coen=

cern, namely phenolic compounds and naphthalene, which are

formed as a result of the des:égﬁtive discillaticn cf coal.
Based on & ?ublished reference, the condensed tar compo=
nent contains, by weight, 2.2% naphthalene and 0.1% phenollc
compOunds(Z), With an estimated 2,169 tons/yr of condensed
tar contained in the amount of tar=sludge generated annually
(f.e., 3% of the 72,300 tons/yr of tar-sludge), epproxinmately

£7.7 tons of naphthalene and 2.2 tons of shenolle compounds

vill be contained in the waste generated each year(isZ}.



0f the 66 coke plants generating decanter tank tar-sludge,
30 plants .use the tar-?ludge as a raw material in éither the
sintering process or open hearth furnace operation. The Te-
maining 36 plants dispose of this wasce in unsecure on-site
Iandfills‘l), or by_dunping in the open(3).

T1Jl. Razardous Properties of the Waste

Phenol znd naphthalene are present in the tar component
of this waste in significant concentrations: 7.1% by weight
(100D ppu) and 2.2% by wvelight (22,000 ﬁpm), respectivelycz).
Phenol and naphthalene are toxic to hunmans and agquatic life.
Thus; the Agency bel;eves that :he_concentrétions of these
materials in the waste arTe quité significant, in light of
the constituents' known health hazar?s. _Further, these
waste constituents appear capadle of migrating in significanf
ecnncentrations if nismanaged, and arg likely to be nodile
and persisten:t so that waste‘ﬁismanagenen: could result In
a substantial human health or envirommental nazard.

- Phenol's potential for migration from this waste in sig-
nificant concentrations has been demonsftated enpirically.
‘Phénol leached_ih significant conceﬁtration (approximately
$N0 ppn) from a decanter tar-sludge waste sanple subjected
to distilled vater extraction proﬁedure.(3) In addition,
phenol i{s extremely soluble, adout 67,000 opn 6 25°c{5),
indicating high potential for migration. %enecl blodegrades

at a moderate rate in surface wvater and s0il but moves very

36~
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readily (App. %). Even with 2 persistence of onlv a few dav,

the rapid spreading of phenol could csuse uidespre;ﬂ contamina-

tion of the eco~-systen and contamination of potadle water supdlies.
The migratory potential of phencl and its ahility to move

:hrqugh s641¢ 18 further confirmed by the fact that it has been

detected migrazing frem Rooker Corporation's § Area, Hvde Park,

and 1M72nd St. landfills in ¥iagara, New York (OSW Hazardous

Waste Division, Haza;dous Waste In;identsq Open File, 1978).

The ;ompound's persiszence following migration 1s likewvise

shown by these incldents.

Althoug® no comparable leachate data is currently aveil~-
asle for maphthalene, the Agency belizsves that tis comscituent
‘alsn pav leach in harmful concentrations £ypm the waste if 7ot

sreperly managed. The water solubdility of nzphthalene hezs heen

reported to range from 30 to 40 mg/l, devpending on the sali=

i .
1LY

2 the Aissolving medfum (7). Naphthalene hzs been idenzified

im finished drinking water, lakes, and rivers, denmonstrating its
persistence and noSility (4), <This infcrmation, napﬂ:halehe‘s
soludiliey in ﬁater, and its presence in the tar in such high
concentrations (22,000 ppm) make it likely that It will leach
from the waste in potentially harmful concentrations {f the
waste is mismanaged, and will then be mobile and persistent, and
so poses the potentiai for causing substantial hazard to huzan
health and the environnment.

Current practices of disposing of this waste in fact ap~-
pear inadequate. Dispoeal of decanter tank tar=-sludge in un-

gecured 1landfills or by dumping in the open makes it likely

~3T



that the hazardous constituents in the waste will leach out
and migrate into the envfronment, posriﬁly reachiég and con-
taminating drinking water lources.- Siting of waste manage-
ment flcilitieﬁ in areas vith highly pernesdle soils could
facilicate leachate migratiocn. As demonstratedaabove, the
wvaste éonsti:uents appear‘capable of migration, nmobility and
persistence. Thus, 1f disposal sites are improverly manapgeqd
or designed {e.g., lack adequate leaﬁhate collection syséens),
waszte constituents could leach iate soils and contanminate
groundwvater.

Realth and Tecological Effects

Phenol

Corgress designated phenol 2 vpriority pollutant uréder
§3n7(a) of the Clean Water Act.

5henol is readily absorbed by all routes., It is ranidly
distribuzed to mancalian tiessues. This is $llustrazed by
the fact that acutely toxic doses of phenol can produce
symptons within minutes of administration regardless of the
route of entry. Repeated exposures to phenol at high concen-
trations have r;sulted in chronic liver danmage in humans. (3)
Chronic polsoning, following prolonged exposures to low
concentrations of the vapor or mist, results in digesctive
disturhancgs (vomiting, difficulty i{n swallowing, excessive
-;alivntion, diarrhea), nervous disorders (headache; fainting,

Alzziness, mental disturbances), and skin eruptions{(4),
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Chronic poisoning mav terminate fstally in sone cases w-ere
there has teen extensive damage to the kidnevs or liver.

The Nffice of Water Regulations and Stsndards, U.S.
EPA(E) hgs found that lﬁute gnd chronic toxicity of phenol to
freshwater aquatic life eccur st concentrstions as low a&s
16,200 and 2,560 ug/l, respectively, and vould occcur at lower
concentrations in more sensitive species than those tested.
The svsilable data for phenol ;ndicate that acute toxicizv to
#aitwater aquatic life occurs at concentrations as lov as
3,800 uzfl)and would occur a lower concentrations among
species that are more sensitive than those tested. TJBase? or
availadle foxicity data, the anmblent water cualityv criter’z
level f5r phemol to protect human health is 3.5 =mg/l. The
ambient warer critaris level to coatrol undesira®le taste ard

oéo: qualities, the estimazed level is N,3 =g/,

534 has set a TLV for phencl at 5 ppnm. Puenol is

[

isted

in Sax’'s MNangerous Properties of Industrial Materisls as high-
8

lv toxic via an oral rouce.(4) sax also cdescrides phenol as
& co-carcinogen and a demonstrated carcinogen via a dermal
toute in studies done with laboratory aniczls. Additional
informaticon and speéific references on the adverse effects

ef phenol can be found in Appendix A.

Naphthalene

Kaphthsalene is5 designated &5 2 priority poelluzant under

Section 307(a) of the CWA,



Systemic reaction to acute exposure to naphthalene in-
cludes nauses, hgada:hﬁ, diaphcreéi:, hematuria, fever, anemia,

L3

liver danmage, convuliions and coma. Indus:rial &XPOEUTSE Lo

naphthalene appears to cause increased Iincidence of cataracts,
Alse, hemolytic anemia with associated iauﬂdice and occesion~-
ally renal Aisease from precipitated henogloﬁin has been des-

eribved in nevdorn Infants, children, and adults after exposure

to naphthalene by ingestion, fahalation, or pessibly by skin

-

contact.

The Nffice of Vater Regulations'and Standards, U.S.

TPA(7) has found that acute and chro=ic toxicity to freshuvater
aquatic 1ife occur at concentrations as low as 2,307 and A20
ug/1l, respectively, and would occur at iover concen:ra:icn;
ansng species that ate more seasitivs than those Tested. The
availahlg data for naphthalene indicete that acute toxicity
to satha:er aqua;ie l1{fe occurs at cédncentrations ag-lou 2s
2,35% ug/1 and would occur at lover concentratlons &mong
species that are more sensitive than thosertested. Tsing the’
present guldelines, & Eatisfactory criterion for ambient
uafbr quality could not be derived a: this time bécause ef
the insufficiency of data for‘naphthalene;

NSHA's standard for exposure to vaper for.a time-weighted
industrial exposure is 50 mg/m3.

Sax lists naphthalene as moderarsly toxic via the oral

Toute and warns that naphthalene is a demonstrated mneoplastic

4o~



substance via the subcutsaneous route i9n experiments dene on
isboratory snimsls (%), Addttional 4information and specific
references on the adverse effects of naphthalene can be found

in Appendix A,
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Coking - Decanter Tank Tar/Sludge.
One compenter stated that the Agency hastmisstated the
scientific evidence for the wvaste constituents phenol

and naphthalene with respect to éttributing potential
carcinogenieity to these two constituents.

‘The Agency agrees with the commenter and has Teviszd
the 1isting background Jdecument in a mannery consistent
with the toxicoleogical analyses contained in Appen“x A -
Realth and ;nvironmental Tffecrs Profiles of Subti tle‘C -
Ydentification and Listing of Wazacdous Waste, RIRA
Bowever, the Agency still helievaes thet these cgntaminangs

exhibis sufficzient toexicity to be of regulatory concern.

“ore specifically, prolonged ex? ssure to

of phenol can result in digestive disturbances, nervous - _-

and skin disorders. Similar exposuze to naphthalene can

cause livar and renal disease.
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- (K061) Electric Furnace Emission Control Dust

KO61 is generated from the primary production of steel in electrie

furnaces when particulate matter in the off gas is collected by -
air poliution control equirment (baghouse). The composition of the

K061l dust is basically made up of iron, calcium and mwanganese oxides.

The constituents which led to the hazardous listing of K061l are the

oxides of lead, chromium and cadmium which are present due to the quantity

of steel scrap charge coﬁtaining galvanized metals. For the EPA back-

ground. dbcument which provides the rationale for the K061 hazardous waste

listing, refer to Attachment 6.

At the present time, Rouge Steel Company generates up to 500 tons of KOEL
per week on a regular basis. However, the material is currently utilized
in an offsite commercial liquid waste treatment process, and cnly special

clean~-up waste is disposed of at APCM.

1981 - 6,259 ¥ds.-
1982 - k&g 2@5.3
1983 - 60 ¥ds.>

™e estimated annual disposal quantity listed in the Part A Application
is 19,074 tons, which is consistent with our in-force Michigan Act el

Operating License.

(FO06) Wastewater Treatment Sludge From Electroplating Operations

These sludges will be generated from the following Ford facilities:

. Broﬁnstown Parts Distribution Center

. Dearborn Assembly/Frame Flant

. Rawsonvilie o
. Baline

. Sheldon Reoad
wltlo
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| U.8, EPA
LISTING BACKCROUND DOCUMENT Attachment 6
ELECTRIC FURNACE PRODUCTION OF STEEL

K06l emission control dust/sludges from the primary production of
steel in electric furnaces (T)#

Siunmary of Baeis for Listing

Zmisesion coutrel dusta/elulges from the primary preducticn
of steel 4n electric furpacés &re genergted uhen'pérticuil:e
matier {n the gebes given off by electric furnacesldur;ng the
production sprecess is femo?ed by &ir pollution control equip=
ment. Dry eollection methods penerate s dust; wet collection
methods generatz-n sludge. fhe Administrstor_ﬁas detersined
rh#; these dusts/sludges 2re polid vastes which Ba&Y pose &
;fesent 6r potential hazard to human health 2nd the emvironme
ment when {mproperly transported, treated, stored, disposed
ef or othetuiag~=aﬁaged snd therefore should be subject te
appropriste managesent rgéuirenen:s under Subtitle € of KCRA.
This conclusion 48 based on :Se felloving consfiderstions:

{1) The emfesion control dusts/sludgen countein signifi-
cent concentraticns of the toxic metale cthremiuve,
lead, avd cadmiuva.

{2) Llesd, ehromius end ecadefusm have been shown te lezceh
in hermful concentrstions from waste samples sudbjected
to both 2 distilled water extraction procedure and

the extrsction procedure described in §250.13(d)
ef the propesed Subtitle € regulstions.

*This listing was oTiginaily proposed omn Decenher 1R, 1978

FR %8939) unde: SIC Code 3312 and states as “Iren
Making. Electrie furnace dust and sludge.” 1In rzesponse to
8 comment Submitted by the Americen Iron end Steel Institute
that the electric furnsce process ig used for steelwmaking
only, met irern and steelmeking &-. vas previocusly 1isted, the
Agency modi{fied the listinmg en Hay 19, 198N (&% FR 33724) as
"Boission ccatrel dusts/sludges from the electrie furnace
production of pteel.”™ Im further response te & comment subsirted
by the Arw.rican Foundryman's Soclety, the Agency is again moci=
fying the 1isting to make {t clear that this lisgting 15 megnt
to apply to primsrly steel producers only(see Responge to
Comments 1in back of this document for more detziled discussionl.
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Attachment &



{3) A large quantity of these vastes (& coodined total
of spproximately 337,000 metric tons) 43 generated
annuslly and is availadle for disposal. There i3
thus & likelihood of large scale contanination
of the tnvironuenz if these vastes ave tilulnngnd.

(4) The wvastes typicnlly are disposed of by being dunped
_ in the open, either on-site or off-site, thus
posing a rTealistic possidility of migration of
lead, caduiun, and chrosius to voderground drinking
vater sources. Thepe metals persist virtuaslly
dndefinitely, presanting the sericus threat of
- loog~terma contsaination.

(5) Off-site disposal of thele.wasteﬂ'will increase
the rilk of s&:nanngnnen: durins transport.

b Profile of the Industry

The electric furnace {(arc) process is one of the three
pf!nc!pal sethods of producing steel in the United States.
To 1974, the troﬁ .Qd steel industry had the cnpaci:f to
produce approximately 27,000,000 metric tons/year of steel
via the elecfric fornasee process (1).

Plants sre located 1n'31 different statens, vwith 707 of
the estimated capacity located 4n Ohio, Pezosylvanise, Illinoii;
Texas, Michigan and Indinnaitl). A typiecal {otegrated electric
furnace steel plant has an electric furumace cspscity of
adout 500,000 metric ton;fyr (1). Capacities a:.different
rlants Tange fron apout 50,000 #o 2,600,009 metric toas/yr (2).

II. Manufacturing Process

The rawv l;terilio for the electric arc steeloaking
process  fneclude ¢old 4dron and steel scrap, and fluxes such
¢s limestone and/or fluorspar. The rav sateriesls are charged

into a refractory-1ined cylivdrical furnace acd zelted by

_Le-
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paseing an electrie current {arcing) through the secrap steel
by;nesns-of three trisngulerly spaced earbon electrodes
insertgd throeugh the furnsece roof. The process proceeds at
high temperatures and zo oxidiziﬁg atecaptere (alr or pute
exyggn{érc used).ﬁz) The electrodes z2tsa coﬁsumed at a-'
rate of about 5§ te 8 kg/kkg of stesl, with the emission of
€0 and fﬂz geses. .The‘hot gguea entrain finely divided
_particulate,.702 of which.(by velght) are less than 5 microns
in size, the majority of this less than N.5 microne. The
particulgte fune or_dusé coneists primerily o£ iron oxides,
8llica snd lime, with pignificant coucentrations of the

toxic metsls lesd, chromiua and cadeiuva (1}.

I1t. Vagste Ceneratiocn

The vaste products f:o; tﬁe electric ecarbon furﬁace-
process is & mixture of gases consilt;ng of gmoke, slag,
carbon, nitrogen, ozone and oxides of iron as well as other
metals. (2) The pa;:icula:es produced during the electrie
furnsce steelmaking process are removed fros the furnace
off-gases by means of baghouse filters, electrostatic preci-
pitators, er high-energy Ventur!i scrubbers. The baghouse
filrers and electrostastic precipitators, which are used by
3% of electric src steelmaking furnaces, produce an emissicn
contrel {dry) dust for disposel at a rate of 12.8% kg of dus:
per metric ten of steel produced. Serubbers, used by the

temaining 7% of the steelmaking inmdustry, produce slurries

or sludges for dispoesel &t 2 rate of about 8.7 kg (dry solids

al7 -
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Yased on an c1¢etr1¢T}u£n;cd steelmaking cap;cify of
27 000 oon kkg/yr (see p. 2 lbove), and assusing that the B
electric furnsces tha: u'e dry a!r pollu:ion control
equipnent represent 93% of tha: capacity, the indultry-wide
estinsted quantities of cniacion control dusts and sludges
produced ;t‘full operating capacity are 321,000 kkg/yr,
and 15,000 kkxg/yr (er nolidg basis), respectively.,

The Agency has information indicating that these wvastes
are typically dunped in the open at on-site or off-site
disposal facilities (1,2).' The esission control sludges,
however, ;re 2lso amenadle to other forms of disposal,rsﬁch
a8 disposal in lagoons or surface impoundaments., The large
quantities of these wa-téa i;ncrated annually, combipedlvi:
the fact that o:her‘elionion ¢onzrol dusts/sludges generactors
handle thelir vastes in this manner, make this type of m3nagenent
;1tuat1on pl;usiblé. (See, fér exatole, Secondary Lead
Razardous Waste Liltiné Background Document).

1v. Kazavrdous Propertiés of the Wastes

1. Migrating Potential of VWaste ann:ituen:s

An analysis of-the electric furnace dust supplied by
U.8. Streel Corpor;tion is given in Table 1 (3). As the data
indicate, two of the toxic metals of concern, lead and chromics
are present in significant toncentrations. lead, for e%ample,

wvhich hes a usual range of lead-in-s01l concentrstions of 2

~L&~
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te 200 ppe (4), 15 present f8 this waste semple st & gen=

cansration of 1,400 ppm.* ce e

Another enslysis of waste semples from bdoth electric

furnsece duste and slu&ges 81sc shove lesd and chreaiue to be

L e g e

precent im the wastes innsigﬁificiat amounts. The snalveis -

». £ @

of'the'eaissiqp'coatrol dust wastes sample revealed ehrémtun
te be present at }QRO ppE& and'le;d to be.present at 25,220
ppm. The anzlysis of the.emisaiaa control eludge szuple
revesled totel chfknium to be'p:eaent in the waste at 2,690
vpe end lead at 7,900 ppnt{l); . |

The metal oxide psrtieul?teﬁ is these dusts are formed
et high tenperatgre; in 2o oxidizing atmesphere. Sueh
conditions are known te result im the oxidstien of cﬁro:iun
to {ts ﬁexevale%i fora.(18) The dusts and sludges, therefore,
&re presumed teo eontﬁin_haxavaign; chremiuve couwpounds.

The presencé of'sueh high concentrations of lead and
(presuulbl; hexavalegt) chromive in this veste stresm, in and o f
frself, vaises regulatory conce;ns. Fur:herncre,.the dgeney hag
dats see table 2, p. 8) from the proposed EPA Extraction Proce-
dures {(Szmples 1=4) 2nd an industry-cnnducted water'exiticziau

fSample 5) which show that leed, chromium and cadoiuve may

"The absence of cadmiue from the waste sample described in
Table 1 may be sttributeble to the fasect that 29% ef the
constituents (by weight) o©f the vaste sample are not asceounted
for, or the fact thet the composition of electric furnace
dust can vary eonsiderably depending on the type and guantity
of cold scrap used to charge the furnace. Cadnium is & demone
Btrated waste constituent a8 evidenced by {ts presence in
significant concentrations in the leschete tests on electric
furnace duste shovn 1ia Table 2 below.
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Tadle }

Composition of an Zlectric Purtasce Dust®

fareeater S e T angsd e
Te (toral) 35,34

Moo | | 8.29

sto, - 7 s.e1

Alzny - L 0.62

Cad | : | 12.01

Cra,0,4 - o 2.69

Cub | h.12

N I .56

Pb | n.14

2n - 0.33 - .
4 I _5.09 "

Total 70.89

Source: Referencse 3

*Although the data fn Table 1 {3 presented for the
electric furnace dustys tollected by baghouse filters or
electric precipitators and mot for the sludges produced
by Ventur! scrubbers, the sclids coaposition of the sludges
produced dy scrudbers can be sssumed to be virtually the sane
#5 that of the electric furnace Adusts since hoth vet and dry
alir pollution systems entrain the sace heavy metal particulate.
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feseh from ékncis;c_furuﬁce dusts &= cig%iiicaﬁt concentrationg.

ia viewlof Eﬂeﬁzéi‘tivé 1nsolu$ili;y 6f trivalent ehronius
{see Attachment 1), tﬁerdenens:rgted Ieaﬁhing of chromiumrin
these teste pa;ats_te the prebable presence in these vastes

ef hexavalent chromiusm. ‘A1l of the vaste extractc-weizﬁer

by the EFPA ﬁ? precedure Uﬁich uses acetic 2c¢4d as ite lesching
soluiien, et by the iﬁdustr; tes: which uses distilled watero=
contaln contseinante fm concentrations which are either

equel te or, {gﬁ the Bost pert, exceed EPA's National Interism
Prisary Drinkieg Water Standsrds, in some 1n§:an:es by several
orders of magaitude. <The distilled water extraction showa

in Sample 5 of Table 2 indicates that these vastes mey leach

‘harsful concentraticms of lead, cadmium, and (presumably

hexsvalent) chremium sven under Teletively mild conditions.
This corelueion is further supported by different
solubility teste done on electric furnace emission control

*

dust waste sesples, alec using vater as the lezching mediun

-(1). In this test, lead was again found to leach st dangerous

toncentraticons, @.8. 150 pps. Another water solubility test
done en an eloctric_furﬁhce sludge waste sample likewise
showed chroﬁiua and lead to leach froe the sludze {o signifi-
csnt concen:rltiaﬁs ef 94 ppo agd 2.0 pprn, respectively (1).
1f these vastes ste exposed to wore acidic environments
’landfills or dispoesl environnents subject te acid rainfall)
these metals’ concentratiens fiu leachate would likely be
Wipher, since sost compounds of lead, cadnrnium, snd chronium

are more soluble in acid than in distilled water (5,6,7).
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Contaminant
cd
Cr
rhb
1
\n
no
1

Tahle 2.

Leath Test Resulte (mg/1) on Electric Purnace Ewlssion Nuste

National Interis
Primary

*EP extraction data submitted by'sﬁihnerﬂcnn Iron and Steel Institute
letter to John P, Lehman from Earle F. Young, Jr., dated May 1%,

w

#/Unate Charactertizatfon Data for the State of Pennasylvania,

Department of Environmantal Resources.

The data for Sanple S

vans aupplied hy Allegheny Ludlum Steel Corporation from a

vater extractlon procadure.

The appacrent discrepancy betweon

the result ohtalned for chromium Iin Sanple % and those obtrined
for chrom{um in Samplas 1-4 may bhe attrihutable to the particu-
lar type and quantity of scrap meatal uned fa the steelmaking
procennaw vhich produced thewe wante samples.

AhASaurce:

Reference 1 water extraction.

1979.

Drinking Water Sample ~ Sampla Bample Sample Sample Sample
Standard 1# 2% 3 oy sen Gaen
0.01 0.03 2.84 3.89 4.8-13.4 3.8 -
0.03 ¢0.1 0.48 - 0.05  1,248.0 120.0
0.09 0.3 0.06 36.7 <0.2 0.y .16




Rap} of the Qts;ss'in whiech the majority of these vastes
are genasrated, including Ohio;lrendsylvanin, Iilinels zud
indiana, aée knc?n to exparience aéid ?ainféll (8)}

A further 1ndiéatiaa of the migratory potential of the
waste constituents 1e the phyeicel form of the vaste lteself.
These wvaste dustsfuiudges ere ofla-fine particulate compoeition,
thereby exposing & large iurf;ce grez Lo &ny percolating
wedivm, aad increasing the probebility for leesching of hazardous
constituente from the wasge te groundéater.

2. Substential Hazard frén Hdste Hismﬁnagement

Ia light of the demon;tfa:ed migratory potential of
haraful concentretions of the vaste constituentas, im-
proper management of these wasstes could emsily fe;ult in the
reieaae of coﬁ:auinan;s. For ivstance, selection of disposnll
sit?s in sress with ﬁ§rueah1e soils can permit con:aﬁinant-
bearing leachete from the weste to migrate to surface water
-and/or groundvater. The possibility of groundwater contssi=
nation is especially significant with respect to dispozal of
thesge wagptes iﬁ agrfa:e impoundments, since & large éuantity
of ligquid is available to percolate through the solids and
roil beneath the fillf

An overflevw problem might also be,e;countered'if'these
.neres sre ponded and the liguid portion of the wvaiste has
~een allowed to reach teo high & level in the lagoon; a
woavy reinfall could cause flooding whi;h might result in

the contamination of scile and surface wvaters in the wleinity.
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In lddicipn to Jifficﬁltitl caused by improper site
s;lectiﬁn; un;écﬁr- landfi1lls in which dusts and dredged
solids could bg disposed of are 1ike1y to have {nsufficient
leschats control practices. 'Thctg 24y be n; }éachate colleaction,
a;h'trcatnen: systan to diminish leachats pc:coiation through
the vastes and so0il underneith the site to groundwater and
there may not;be & surface run-off diversion .ys:em'to prevant
contaninants from being carried from the disposal site to

nearby surface waters.

In addition to ground and surface wager conﬁamination,
airberne eipolut. to lead, chronmifum, 6r'cudnium particulace
escaping fron‘linulnaz;d.eni.lion control dusts is sgnother
pathway of conccfn.- Thege ainu:e'particlel could be digpersged
by wind i{f vaste dusts ara pileé ia the open, placad in
unsecure landfiils oF inpropt;ly handled during trassportation.
As & tesule, :He health of perionl vho 1nhaie.thz airborne
varticulates vould be jecpardized. This is especially trﬁe for
hexavalent chromium compounds, whose carcinogenicity yia
inhalation i3 eipecinliy vell substantiated. )

Transportation of these wastes to off;site disposal
facilicies 1ncre¥sen the likelihood of their causing barm to
tugsan beings lnd_the environoent. The misnanagement of Ehese
vastes durihg transportation may thus Tesult i{n an addifional
ffrard. Fur;hernore, absent proper management safeguards,
the vastes uigh: sot rzach-the deiign:ted destination at

=11, thus making them avallable to do harm elsswhare.
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Tre legh, ehromium end cedmiunm that may migréte from
the waste te the ¢nvironment asg resu£t ¢f such fmproper
disposel prectices are elemental metsls that persist lnde~
finitely in the anironnent in some form. Therefore,

conteminente migrating f:on'these vestey may pollute the

environment for long periods of time.

TS e

3. Justification fo:_I Listing

The Agency has det;rnined to liet emission contrel duste/
gludges from the primary productiQn of steel in electrie furnaces
¢ &8 T hazardous vaste om the basgis of lead, chrcgium-and
cadmium constituents, slthough these eonstituents are also
Bessurable by the E toxicity cha}acteristic. Althoggh concen=
tretions of these constituents im an EP extract frcm.waste
stresms froa'particular li:e; nay'not elwsys be grester than
100 tiaes :he Aational Intarin ?rinlzy Drinking Water Stendazds,
the Agency Believea that :hete are factors {n addition te
metal concentrations im leachste which Justify the T Iisting.
Some of these fsctors have alresdy been identified, nsmely
the high éoncentrations of cadeium, ehromium and lesd in the
ac;uai vagte gné in‘iea:haze samples, the non-degradabilicy
of these substancés.:and the strong possibilicy ef the lack
©f proper nnnageuent'of the vestes in actual practice.

The qulntitflonthese wvastes genersted Is sn additionmal
surporting factor. A# indicated above, electric furnsce
emission control duets/sludges are generated inm very substan-

tial quantities, and contain high concentrations of the
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,tpxic actale? lead, ghreoius and cndﬁiun. _Large amounts

of esch of these netals are availabdle for environmentsl
release.  The large quantities of these rontaminants pose
the danger of polluting large areas of ground or surface
vaters. Contamination could alse occur for long pericds of
tine, since large amOunt; of pollutants ir§ availabdle for
cnvironnentai losding. Attenu;tive capacity of the
environment surrounding the disposal facility could also be
:eéuced ér used up due to the large quaﬁtities of pollutant
available. All of these considerations increase the possibiliry
of exposure to the harmful cono:ituents in the wastes, and
in the Agency's view, support a T listing.

V. Hazards Associated with Lead, Cﬁromium, and Cadzium

Leaad s poiscoous in all forme. It is one of the ®ost
haza?dous of the toxic ieﬁili because it accuwulstes 1o =many
;rglnilﬂl,'lnd.itl deleterious effects are numerou; arnd severe.
Lead may enter the human system through inhalation, ingestion
or skin con:ac:.' Aexavalent chromiua {is toxie to man and
lover foras of aquatic life. Cadniﬁn is slso a cumulative
poison, essentially irraferlible in effect. 'EXCESI1ve
intake Ienﬁs to kidoney damage, and inhalation of dusts also
damages the lungs. Additional information on the adverse
Heéith effects of lead, chromium, and cadmium can he found
1n.Appendix A

The hatards associated with exposure to lead, chromfus,

and cadrmlium have been recognized by other regulatory prograns,



Lead, chroslum gnd cadeiunm #te listed o8 priority pollutentas
in accordsnce'uétﬂ §307(8) ¢f the Clesn Water Aet of 1977.
Under §6 of the Oeccupational Safety and Health Act of 1970, a
fiuai standard fcé gccupational expo;ure to laead haa-been
esteblished and.a dreft technicel stsndard for chromium has
been dtveléped>(9, if)s Also, 8 national smbient alr quslicy.
standard for lesd has been snnocunced by EPRPA pursu#nt to the
CTlean Alr Act (95. In addition, final or.propose& tegulations
of the State of .Califcrnia1 Maine, Hassa;husetts, Hinnesota,
Misgouri, Hew_Hexico,'ﬁklahona aud Oregon define chromium and
lead contalning compounds 23 hazardous wastes or components
thereof (11).

EP4 has propoﬁed regulationg that will limit the amount
of csdmnium in sunicipal sludge which can be landepread on
eropland (12). The 0ccup§€i§nal Safety and Health Adninistta:ion
{OS5HA) haz issued a&n advanée natihe of proposed ruleasaking
fer cadeium air exposure based oo & recommendation by the
National Imstitute for Ocecupetional Safety (13). EPA has also
prohibited the oceaﬁ dumping of ;adniua ana cadmiug tcozmpounds
except when present &8 trace contaainnnt; (14)Y. EPA has
also promulgated Q?etreatuen: etandards for electroplaters

which specifically limit diecharges of cadnium ro Puhlic

twned Treatment Works (153).
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{FC06) Wastewater Treatment Sludge From Electroplating Operations (Cont'd)

. Wayne/Michigan Truck

. Ypsilanti

These hydrokide sludges are produced from electroplating (phosphating)
wastewater pretreatment plants. Before accepting any of these sludges,
rthysical and chemical analyses will be performed in accordance with

the facility Waste Analysis Flan, in addition to compatibility testing

that is necessary.

The estimated maximum annual disposal quantity listed in the Part A

Application is 2C,00C tons.

(DO06) EP Toxic = Cadmium

This waste exhibits the characteristic of EP toxieity. The particular
source of waste might include the Emiséi&n Control Dust from the Basic
Oxjgen Furnace (BOF) in steelmaking operatioﬁs. This waste is presently
neither a hazardous waste based on listing or characteristic. Such dust
could have cadmium content due to the increased usage'of galvanized serap
into the hot metal charge. The dust would otherwise be very similar to
KOGl in chemical and physical properties. Wastewater sludge from the

steel galvanizing process or continuous caster might produce this waste

in a metal hydroxide form.
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(D00T) EP Toxic - Chromium

This waste exhibits the characteristic. of EP foxicity. The particﬁlar
source of waste might include the Emission Control Dust from the Basic
Oxygen Furnace (BOF) in steehnaking opergtions. This waste is presently
neither a hazardous wagte based on listing or characteristic. Such dust
could have chromium content due to the increased usage of galvanized scrap
into the hot metal charge. The dust would otherwise be very similar to
KO6L in chemical and physical properties. Wastewater sludge from the
steel galvanizing process or continuous caster might produce this waste

in a metal hydroxide form.

(DO08) EP Toxic - Lead

This waste exhibits the characteristic of EP toxicity. The particular

source of ﬁaste might include the Emission Contreol Dust from the Basic Oxygen
Purnace (BOF) in steelmeking operations. This waste is presently neither

8 haza;dous waste‘based on listing or characteristic. Such dust could have
lead content due to the increésed usage of galvanized scrap into the hot

| metal charge. The dust would otherwise be very similar to K061l in chemical

and physiceal properties. Wastewater sludge from the steel galvanizing

process or continuous caster might produce this waste in a metal hydroxide form.
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B-2 Topographic Map 40 CFR 270.1k(b)(19)

Refer to the Engineering Drawings for the topographic maps covering the

area of interest (Attachment 1k),

B-2a General Requirements L4O CFR 270.14(Db)

The enclosed Engineering Drawings (Attachment 14) provide:

s  facility and distance around it, at a scale of 1" - 200’
. 2' contours
. Map date )

. 100 year flood plain

. surface waters

. surroundiné Yand uses

. mép orienfation

. legal boundary of facility site
« location of access control

. buildings

. structures
- sewers

. unloading areas

. fire control facilities

. Tlood contrel barriers

.« rTun off control systems

. hazardous waste operating units

N wind rose
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B-2b

B-3b

B-lt’

Additional Requirements for Land Disposal Facilities 40 CFR 270.14(c)

As provided by 264.90(b)(L4)}, this facility is not subject to RCRA
groundwater monitoring requirements (see Attachment 15, Groundwater

Waiver Demonstration), and is therefore not subject to 270.1k(c).

Floodplain Standard 40 CFR 270.14(b)(11)

The site is not located within the 100 year floodplain as shown by
Flood Insurance Rate Map Fanel Number 260217 0002 B effective February

17, 1982 provided with the Engineering Drawlngs (Attachment 14).

Traffic Information 40 CFR 270.14(1)(10)

The site access road'has gupported the transportation of 4 miliion tons
of e¢lay and 8 million tons of waste since 1956. Tt 'was built and
maintéiﬁedAwith steel furnace slag, which provided an éxcellent subbase
for the 25x high stability aéphalt mix that wag laid down in 1380,

This steel furnace slag asphalf mix was laid down in a 2% inch base
course, overlain by 15 inches of finish course. The specifications for
the mix design are shOWn.in AttaChﬁent T along with'the MAPA Design
and Construction Guide. Note that the facility belongs under &
Traffic Class T (Medium—Heavy).'.The access road has been properly

designed and constructed to handle traffic of this magnitude.

As of 1984, there has been no sign of cracking or distress in the asrhalt.

The pavement is 25! x 100C' with a 25' shoulder on each side. ALl in-
soming traffic stops &t the end of this access road where the manifest
check-in trailer is located. Refer to Attackment 8. Speed limit signs

are postéd at 15 mph.

52~
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. . Attachment T
Access Road Load Bearing Capacity
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This design and specification guide is intended for the use of counties, cities.
consulting engineers and architects for the construction of a modern high type -

bituminous pavement for county roads, city streets, airports. parking Ie
driveways, playgrounds, sidewalks, sport facilities, and the resurfacing of existing

pavements. The specifications include the Michigan Department of State

"WORD

Highways Specification 4.13, fine aggregate wearing course; high ty pe bituminous
concrete surface 4.)2; biturminous aggregate pavermnent 4.I1; bituminous aggre-

gate surface 4.09; bituminous base course 3.05; and asphalt curb.

The design recommendations in this manual are based on results of the AASHO
Road Test, specifications of the Michigan Department of State Highways, and
data from publications of the National Asphalt Pavement Association=Thes-.
Asphalt Institute, and the U.S. Corps of Engineers, based on load, traffic
volume, soil support and condition. of existing surface. S - photos used are
through the courtesy of the Michigan Tourist Council and the Michigan
Department. of State Highways.

 DESCRIPTION OF FULL DEPTH "+OT MIX
ASPHALT PAVEMENT:

This specification covers the newest development in
asphall paving with the use of a hot mix asphalt ba- nd a

bitumincus concrete or bituminous aggregate wearir-  -ufse.
The use of hot mix asphalt base is now being widely  --pted
- on the basis of recent experience records, and its «+ . nding

performance on the AASHO Test Road. Hot mix s+;:.2lt base

~ has a wide application ranging from light tratlic Joading on

"“residential driveways and parking areas to heavy duty
driveways, roads, shopping centers, and airports. The design
thickness of the pavement structure shall be determined by the
engineer based on the type of traffic and the load carrying
capacity of the subgrade soil. (See thickness chart tor “Surface
and Hot Mix Asphalt Base.”)

Hot mix asphalt base is the term used by the Michigan
-Asphalt Paving Association to describe a hot mixed asphaltic
mixiyre composed of graded nggregaie bound together by
asphali. In different sections «.f the state, it may also be
referred to as black base, deep strength, full depth, total
aspialt, or some other terminology.

FACTS ABOUT FULL DEPTH HOT MIX ASPHALT
PAVEMENTS:

Long pavement life, free from maintenance will be
obtained by placing full depth asphalt pavements on the
prepared subgrade. From a structural standpoint, the higher
quality of a full depth section over a comparable composite
section results from the following:

1. The thicker asphalt sections develop tensile strength in the
tower portion of the pavement to resist the stresses of the
applied loads.

\a 2. A well designed full depth asphalt pavement results in a

waterprool section which will not allow underground
waler o penetrate  the pavement structure, thus
minimizing the affects of trost.

-6l
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ADVANT/—;\GES OF HOT MIX ASPHALT BASE AND
AND SURFACING:

1. Hot mix asphalt pavenients can be designed to suit any
conditions of traffic, soils, and materials and can be used
to salvage old pavements as well as to bnild new ones.

. It revents water accumulation in yavement courses,
m’. mizing the need for costly subsurface drainage.

. It is durable and-has low maintenance cost.

. It reduces stress on the subgrade.

. It protects the subgrade from rain during construction,

reducing construction delays Jlue to bad weather.

it -ermits haul traffic on the base.

i .0 be consiructed rapidly and ecomomicaily.

Siow and ice melt faster on the black surface, making

removal easier and more economical.

. It can be strengihened easily to handle increased loads;

phase (stage) construction can be incorporated in design.

. 1t is not atfected by ice control chemicals.

. Smoother and quieter riding.

[ SN ~
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DRAINAGE:

Design for drainage deserves maximum attention Where -

high water tables occur or where water may accumulate inleo

areas, ccnsideration must be given to subsurface drainage. The
installation of underdrains and/or interceptor drains may be
required to prevent the accumulation of water beneath the
pavement structure. '

A minimum grade of at least 1% (approximately i/8. oo
foot) shall be maintained to provide for adequate drainage ¢
surface water from the finished pavement Whenever possible”
a grade of 1/4" per fout should be used.

On large purking lots, ulted sectiuns, catch bisins und

- storm sewers may be necessary for rapid drainage.



~ THICKNESS DESIGN: SUBGRADE SUPPORT OR SOIL

I CLASSIFICATION:
Jesign consideration: @
) o . For the designs recommended in this manual 2lf soils are
1) Traffic — volume and loading : divided into three (3) clusses’ Excellent (E), Good (G) and
2} Subgrade support : Poor (F).
3) Froperties of materials in pavement structures California Bearing Ratio (CBR) design values are assigned
to the different subgrade classes.
. L Excellent subgrade soils retain 2 substantial amount of
TRAFFI?' - : A . their load-supporting capacity when wet. Included are the
Traffic information is needed to determine the reguired clean sands, gn@gravels ,and_those free of deirimental
thicknesses of flexible pavements for any load and volume of amounts of plastic materials. Excellent subgrade soils are
traffic: however, individual estimates of traffic and individual relatively unaffected by moisture or {rost and contain less than
" designs are. not practicable for each and every job although 10% passing the No. 200 mesh sieve. An excellent
they may be necessary for certain specific projects. Truck or classification woufd have 2 CBR value of 10 or more. '
heavy equipment loading on the pavement struciure is the . . ’
prinipal factor affecting the design. Good subgrade soills are those which 1etain 2 mo@e'rase
degree of firmness under adverse moisture conditions.
included are such soils as loams, silty sands and sand gravels
Traffic Class 3 (Lighi)—Up_ to 50 cars per day. . containing moderate amounts of clays and fine silts. A good
1. Residential driveways. _ ctassification will have 2 CBR value of 6 10 10,
2. School areas and playfields. Poor subgrade soils are those which become quite soft and
) . plastic when wet. Included are thuse soils having appreciable
3. Parkinglots, 50 stalls or less. - amounts of clay and fine silt (50 p-reent or more passing 200
4, Airports—7,500 Ib. maximum gross weight. mesh sieve). The coarse silts and sandy loams also may exhibit
at ' poor bearing properties in areas where deep frost penstration
5. Seasonal re - -ational rpads, into the subgrade is encountered for any appreciable periods
S - of time. This i also true where the water table riszs closs to
-2 Traffic Class 5 (Medium)-Up to 15 trucks and 500 cars per the surface during ce-* o+ periods of the year. A poor
(  lay. S - _ classification will have 2 'K value of 3 t0 6. '
. 1. Residential streets. _ ' _ e
- 2. Parking lots, more than 50 stalls. VERY IMPORTANT: .
3. Airports—15,0001b. maximum gross wefght. The recommended method to determine 3 soil
4. County roads. ‘ elassification is the CBR method. It is realized that this is
. . comparatively expensive, ‘especially for small jobs. For this
s g ' reason other soil classifications may be used. However, if there
'g:sﬁ;;r(;l:;;p?e!(gzgm-rn-ﬂeavy}—up to 130 tnucks and 3,000 is any doubt, a rgput.able laboratory should be contacted.
1. Collector streets.
2. Industrial lots, truck stalls. -/
3. Bus driveways and loading zones. _
. 4. Ajrporis—30,000 Ib. maximum gross weight.
" 5. County roads. ' )

Traftic Class 9 (Hea\.'ry)-—Up 1o 1,200 tucks and 5,000 cars per
" day per lane. o o

1. Major arterial streets.

Local business streets.

Local industrial streets.

Major service drives or entrances
Airports—60,000 Ib. maximun, _ soss weight.
County roads.

o e o

Traffic Class 11 (Very Heavy)-Unlimited trucks and cars.
1. Expressways and {reewsys.
2. Airports—over 60,000 Ib. maximum gross weight.




TABLE 1

THICKNESS CHART :
Design Criteria Thickness in Inc =3
Traffic Subgrade Hot Mix* Surface
Class Class Asphalt Base rourse Total
E 30 1.0 4.0
3 G 35 15 5.0
- P 5.0 1.5 6.5
' E - 40 1.0 5.0
- 5 G 5.0 1.5 6.5
P 6.5 1.5 80
E 4.5 1.5 60
7 G 6.5 1.5 8.0
P 85 2.5 11.0
e E 5.5 15 7.0
9 G - 1.0 . 2.5 9.5
P 115 3.0 14.5
11 Requires Special Design
Notes: : :
1. . A minimum of four (4) inches of hot mix asphalt base may be required for best construction practices.
2. When estimating tons of mix required, use 110 Ibfsy for each inch of wearing course, and 105 1b/sy for each inch of HMAB.
3. The higher the crushed content 'he more stable the mix. When using 100% crushed aggregate (such as slag, crushed gravel or
limestone) to make hot mix asphalt base, decrease base thickness by 10%.
4. When using sand to make hot mix asphalt base, increase the base and suiface thicknesses by 20%.
3 ‘.

Transportation,

Hot Mix Asphalt Base is designated Bituminous Base Course 3.05, by the Michigan Department of State Highways and

THICKNESS DESIGN F~ MULA:

From the AASHO (Note 1) Road Test Data it is possible
to make direct c:mparisons of thickness designs by comparing
these thicknesses to the AASHO Thickness Index.

The AASHO Thickness Index is a number applied to each
individual total thickness design and is computed by using the
following formula: '

D=a'l Dl + ap D2 + a3 D3'
D = Minimum AASHO Thickness Index
Dy = Thickness of Surface
* Dy = Thickness of Base
D4 = Thickness of Subbase (Note 2)
a1 = Coefficient of Surface
a3 = CoefTicient of Base
a3 = CoefTicient of Subbase
Thickness Coefficients
Hol mix asphalt surface = 0.42

Hot mix asphalt base = 0.32-(Note 3)
Granular subbase = 0,10

The equivalency factors in the above formula are used in
establishing the AASHO thickness index for the designs in
Table [ 1t is not indicated that each of these materials are
required, but the thickness of the materials used must equal or
eaceed the minimwm requued in the Index formula.

N
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Suggested minimum AASHO Thickness Index:
' Minimum AASHO
Traffic Class Subgrade Class Thickness [ndex
' E 1.40
3 G 1.70
P 2.20
E 1.70
5 G 2.20
13 2.70
E 2.10
7 G .70~
P 3.60
E 2.40
9 G 320
P 4.30
Notes: : _

1. AASHO-American Association of State Highway
Officials.

2. A subbase is not recommended when using a ot Mix
Asphalt Base except under extremely adverse sub-
grade conditions. When a subbase is used. edge d 5
or underdrains may be required.

3. The coeflicient 0.32 for hot mix asphalt base is us- '

for the first six (6) inches of base. When the buse
thickness exceeds 6. the coefficient is reduced 10
0.24 fur the additional thickness.
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SPECIFICATION

High Stability Steel Base

MIX DESIGN CRITERIA -

Minimum Marshall Stabillty 2800
Minimum Voids in Mineral Aggregate ‘ 14
"Afr Veids 3 -8
Flow 8- 18
Percent Bitumen _ 4.5
AGGREGATE -
Shall meet AASHTO M283-81
Gradation -
SIEVE SIZE : PERCENT PASSING o TOLERANCE *
3/4 : ' 100 -2
3/8 70 = 90 _ %g
b bs - §5° H
8 - ko - 60 ' =6
30 . 20 - 4o g
200 - 3- 8 : : *2

Percent minimum erush. content S0
* Tolerance from proposed grading

This material shall be produced in accordance with AASHTO - K156-82

=57 =
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C.

SPECIFICATION

High Stability Steel Wearing

MIX DESIGN CRITERIA -

Minimum Marshall Stability : ) 2860
Hinimum Voids In Mineral Aggregate 15.8
Alr Voids 3-5
Fiow 8 - 18
Percent Bitumen :5.8
AGGREGATE - STEEL SLAG -
Shall Meet AASHTO M283-81
Gradation - B
SIEVE SIZE . PERCENT PASSING TOLERANCE =
1/2 ' o 100 -2
3/8 S0 - 100 , %
i 70 - 85 ¥
8 50 - &5 A <4
30 25 - ko tg
200 - 8 1.5

Percent minimum crush content 95
* Tolerance from proposed grading

This material shall be produced in accordance with AASHTO - MI56-82
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Traffic Information

Trucks disposing of
and enter the waste

years 1981~1983 are

1983
1982

1981

ghé Y.'d.s.3 :

2,142 vds.d

32,k52 vas.S

‘management ares.

als

20 Yds.> /truck

40 ¢FR 270.14(5)(10)

as follows;

5 Yds.J /truck

10 vds.> J4ruck

(Cont

:d)
bazardous waste turn left at the manifest trailer

Averags traffic volumes for the

3.6 trucks/week
k.1 trucks/veek

31.1 trucks/week

Traffie volume for Cell II based on the projected maximum waste disposal

rates is calculated as follows:

K061
K087
KO8T
FOO6
DO06
DoaT
DCo8

Non-Hazardous

19,07k tons
520 tons

L, 750 tons
20,00C tons
20,000 tons
20,000 tons
20,000 tons

21,000 tons

‘I-

ole ale wle

35

>
20

10
35
35
35
35

tons/truck
tons/truck
tcns/truck
tons/truck
tons/truck
tons/truck
tons/truck

tons/truck

Total

-T2~

10.5
2.0
17.1
38.5
11.0
11.0
11.0

11.5

trucks/week
trucks/week
trucks/waek
trucks/week
trucks/week
trucks/week
trucks/week

trucks/week

112.6 trucks/week



Ford Allen Park Clay Mine

MID 980568711

Section C Waste Characteristics

Chemical and Fhysical Analyses 40 CFR 270.14b(2)
Weste types to be disposed of at the facility are:
. (X06l) FElectric Furnace Emission Coﬁtrol Dust
. (KO8T) Decanter Tank Tér Sludge from Ccking Operations

. (FO06) Wastewater Treatment Sludges from Electroplating Operations
. (D006} EP Toxic - Cadmium

. (pocT) EP Toxic - Chromium

. (DO08) EP Toxic - Lead

{KO6l) Electric Furnace Fmission Control Dust

KO6L is ino;ganic miners] matter generally composed of iron, calcium

and manganese oxides in particulate form. Refer to Attachment 6 for

the EPA Listing Document which describes the waste, the hazard charac-
teristics, the basis for the hazard designation and provides a generalized
oxide analysis of the waste. Chemical analysis, density, and EP toxicity
regults of a representative.sample taken from the Rougé Steel Compeny
wagte stream is provided on Attachment 9. KOEL is hazardous due to the
leachate concentrations of lead, chromium, and cadmium which are contained
in the waste. The relatively lower hazard to the environment posed by

disposal of electric furnace emission control dust is recogrized by EPA

in the July 26, 1982, Federal Register, which indicates that facilitiles




(KO6L) Electric Furnace Emission Control Dust (Cont'd)

disposing of KO6Ll may not be required toc meet all of the standards of

other hazardous waste landfilils.

follow:

Federal Register / Vol. 47, No. 143 / Monday, July 26, 1982 / Rules afd Regulations

L)

Pertinent portions of FR 47 No. 143

»

322817

2. Monofills and Neutralization
Surfoce Impoundments. The Agency
believes that two types of waste
management units covered by teday’s
Part 204 permitting standards should not
be subject to the full set of standards
promulgated today. These are monofifls
and neutralization surface

impoundments. EPA intends to proposa '

separale slandards for these units,

- Monofills are landfills, surface
impoundments, or waste piles used to
treat, store or dispose of one or more of
a small group of inorganic wastes, This
group incledes wastes that are
Liazardous solely because they exhibit
the characteristic of EP toxicity (defined
in § 261.24). EP toxicily is a
characteristic that indicates the
likelihood that certain metals and other
‘constituents could be leached by an
acidic leaching medium in significant

pey

concentrations. This group is further
limited to specific wasles that the
Agency formaily finds would not leach
significant concentrations of these
constituents in the absence of an acid
leaching medium. At present, the
Agency expects that the {ollowing
wasles may meet the abeve criteria and
thus would be eligibie for inclusionin a
future regulation concerning moneiills:

1. Incinerator ash; .

2, Residues {rom foundry furnace emissions
controls: .

3. Metal casting molding sand;

4, Cement kiln dust and clinker;

5. Hydroxide and carbonate sludges _

" resulting from the treatment of plating bath

wasle

B. Residues from titanium dioxide
production;

7. Oven residue from the production of
chrome and oxide greon pigments (listed in
§ 261.32 as waste X008); and

8. Emission control dust or sludge from the
production of steel {including the waste listed
in § 261.32 as K0B1). -

T

Under management conditions that
preclude contact between the above
wastes and acids, EPA believes that
there may be an extremely low
likelihood that significant
concentrations of hazardous
constituents could leach into nearby
ground waters. In essence, although
these wastes have the potential to cause
substantizl harm if mismanaged (since
they exhibit the characteristic of EP
toxicity), they may be managed in a way
that makes it very unlikely for this barm
io accur. Thereiore, EPA believes that it
may be unnecessary to require monofills
iha! prevent wasle-acid centact to N

 comply with the {ul} Part 264 s:an‘dards... .



(k087) Decanter Tenk Tar Sludge From Coking Operations

KO8T is generally composed of elemental carbon (97%) and condensed tar
materials (3%). Refer to Attachment 5 for the EPA Listing Document
which describes the waste, tﬁe hazard characteristics, the basis for the
hazardous designation and the relative toxicity of the waste. The EFP
toxicity results dnd the phenol and naphthalene content of the Rouge
Steel Company waste stream is providedein Attachment 9. As there are
no decomposition products éf the waste stream, no gas will be generated.
To facilitate material handling, fine coke screenings (coke breeze)

are placed in the truck bed. The coke is made of coal which has been
fused at high tewmperatures such that the volatiles are driven off.

The KO8T is loaded on top of the coke. Upon tipping, the complete

load élides out cleanly, and the load has an increased firmness.

-

(FO06) Wastewater Treatment Sludges From Electroplating COperations

FOO6 is a metel hydroxide sludge from electroplating (phosphating)

wastevater pretreatment operations. Density 1s approximately 9C lbs./

3

ft. Color is usvally blue-green, and there is no characteristic odor.

The solids content is usually greater than 40%. pE is usually gfeater
than 6.0 but less than 9.0. The basis for hazardous dessignation is the
heavy metal and/or rhosphate content. The‘sourcé of these wastes will
be from Ford Motor Company wastewater pre-treatment facilities ﬁhich
began operating on July 1, 1984. Waste analyses will not be available
until aftér that date. Typical range of hydroxide sludze constituents

based on 6 samples from various Ford plants are provided on Attachment 9.

=75




(FOO6) Wastewater Treatment Sludges From Electroplating Operations (Cont'd)

These siudges will be generated from the following Ford facilities:
. Brownstown Parts Redistribution Center

. Dearborn Assembly/Frame Plant

. Rawsonvilie

. Saline

. Sheldon Road

.  Wayne Assembly/Michigan Truck

. Ypsilanti

(DO06) EP Toxic - Cadmium

DOO6 is a waste that exhib;ts the characteristic of EP toxicity. The
particular source of waste might incluée Emission Control Dust from

the Basic OLygen Fﬁrnace (BOF) in the steelmaking operations. This waste

is presently neither a hazardous waste based on listing or characferistic.
Such dust could have the cadmium content dﬁé to the increased usage of
galvanized scrap into the hot metal charge. The dust would otherwise be
very similar 4o the K061 in chemical and physicél properties. The analysis
of the EOF-dﬁst is provided on Attachment 9. Wastewater sludge from the
steel galvanizing process or continucus caster (two process changes scheduled
in the future) might produce this waste in a metal hydroxide form. Analyses

will be obtained prior to waste acceptance.
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{DOCT)} EP Toxic - Chromium

D006 is a waste that exhibits the characteristic of EP toxicity. The
particular Wasté source might include BCOF dust from the steelmasking
operations. This waste is presently neither a hazardous waste based

on listing or characteristic. The analysis of BOF dust is provided on
Attactment 9. Wastewater sludge from the steel galvanizing process or
continuous caster (two process changes scheduled in the future) might
produce this waste in a metal hydroxide form. Analyses will be cbtained

prior tp waste acceptance.

(DOC8) EP Toxic - Lead

D008 is a waste that exhibits the characteristic of EP toxicity. The
particular waste ‘source might include BOF dust from the steelmaking
operations. This waste 1s presently neither a hazardous waste based on
<~3 listing or characteristic. The analysis of BOF dust is provided on
- Attachment 9. Wastewater sludge from the steel galvenizing process or
continuous caster (two process changes scheduled in the future) might
preduce this waste in a metal hydéoxide form. Analyses will be obtained

prior to waste acceptance.
C=la through C~1f not applicable.

C-2  Waste Analysis Plan L0 CFR 270.14(b)(3), 264.12(v)(c)

The facility Waste Analysis Plan is provided in Attachment 10,

-



Attachment &

Ford Motor Company Allen Park Clay Mine

MID 980568711

Chemical Analyses

FCO6 - Wastewater Treatment Sludge from Electroplating Operations

Pypical range of hydroxide sludge constituents based on 6 samples from various

Ford plants (Norfolk, Atlanta, Chicago, Kansas City)

Range (ppm)

Low High
As <.0008 < .25
Ea : <.10 . .68
cd _ | | ¢.002 <’.005
Cr‘('.l"otal)' - £.002 {35
Pb e (.0 g2s
Hg &-0002 .05
Se : -£.002 {05
Ag S {002 e
Zn ) ~ 18.0 33.0
Ni ) 18.0 4s.0
Cu - .oe2 002

It is assumed that these results are typical of wastes teing generated at the
previously ldentified new WWIP's. Analyses will be provided before acceptance

- of this waste type at the permitted site.

-78-
Attachment G



CENTRAL LABORATORY SERVICES ., cunett! Attactment 9 -
YL LE AT L L
LRONES Qs 2
LABORATORY INVESTIGATION REPCRT grurv " Partial Supplement
R &lfﬁ'?? © Numeea 2055TH
SR :

Jamuary 28, 1982

IC: John Schultz

SUBJECT : Electric furnace flue dust

OBJECT: Determine E. P. Toxicity metals in Electric Furnace Flue Dust for infofmation
CONCLUSION: Reported as cbserved in flue dust. The following E. P. Toxicity Metals

are above required limjit: Cadmium, Lead, Zinc.

TEST DATA:
FElement ppm Es P. Toxicity Limit Method
Arsenic (1) 5.0
Barium 1k.1 100.0 EPA 79, M 208.1
Cadmiun 3.h* 1.0 EPA 79, M 213.1
Copper 2.8 100.0 Flame Atomic Absorpticn
Chromium - 0.2 5.0 EPA 79, M 218.1
) Lead £9.5% 5.0 EPA 79, M 239.1
(’\‘ _ Mercury (1) 0.2
- Selenmium  (1).. 1.0
Silver 0.3 5.0 EPA 79, M 272.1
Zinc 1,300% (.13%)* 500.0 Electroplating
Note: ,
(*) Asterisk indicates element is over E. P. Toxicity Limit.
(1) Results to follow in near future,
(:}fﬁy {faiiék-—
Cathy Holda
Metallurgy Department
v

CH - BAS / el

b er16011-2
=79=.



CENTRAL .ABORATORY SERVICES Attachment 9
LABORATCRY INVESTIGATION REPQRT . i Partial
numaes 105574

—r=

1

January 26, 1982 -

TO: John Schultz

SUBJECT: Electric Furnace Flue Dust

From Steel Division

CBJECT: To determine the Density and EP Toxicity (cyanide)} of the Electric
Furance Flue Dust for information.

TEST DATA:

Cyanide (mg/L) Density (g/ml)
Sample T.D. EPA 79; M335.2 ASTM B21o-76
Electric Furnace 0.21 : 1.53

Flue Dust

S
By E)_CQ., »QC,JU—E‘},Q.,Q};% /- 27 -8
) B. A. Schigeldne
/J Qﬁ‘_{ 1) (BN 981, pg 54)
Concur /%‘ /L{ S
.A.Galloway, Section SupeXviscr
Envirommental Section
Chemistry Department
é/ga/ﬁfi’? (/ 55 §mc /& 0;—/'5;*:'},
. 7 s‘ ~ ".—"‘-‘f 'l'/.fl: -
- . o s c
(g Hfee g EENT

WE[sihin T3ALS -
TS LAY TTiNINNGHIANT Y
BAS - el BRINIINIONE §MIEALITSANYN

5 51160112 _80-



./‘-\

Electric Furnace Flue Dust {K061)

4. Sample Taken:
Lab No. OOL680

1. E.P. Toxicity per U.S. EPA SW.846, 1980

Element

Arsenic
Barium
. Cadmium
Chromium
Lead
Mercury
Selenium
Silver

A_ Results, pom

. w N
e

O OO HWMOO

O™

DO O

OO o

(@3
=
i

N w [N Lo LT

Attachment 9

Method of Analysis

EPA 600/4-79-020

Perkin-Elmer 303.3119
IICOP:
EP4A 600/L-79-020

2. Chemical Analysis of Electric Furnace Flue Dust

Element

Arsenic
Barium
Cadmium
Chromium
Lead
Mercury
Selenium
.Silver
Manganese
Zinc
Phosphorus
Sulfur
Calcium
Magnesium
Alumirum

- Bilicon
Potassium
Sodium
IFluorine
Total Iron
Dissolved Iron
Cyanide
Phenol
Carbton

Results (mg/kg)

50
< 0.
95.
500
4. 500
£ 0.3
2.0
6.0
39,000
150,000
450
3,600
61,000
11,000
2,400
15,000
5,500
5,200
26.2
350,000
8oe
c.l1
0.96C
4,700

< o

«8la

Method of Analysis

ASTM E 663

.C.P.
C.P.
™ E 663

1}

aHH

"o

Molybate

lr 22.Ieco

ASTM E 663
43

e

Nap CO3 Fusion .
ASTM E 663
n

Ion Chromatograph
ASTM E 663
11}

EPA 79, M3322
EPA 79, M#20.1
Iecc Wr-12



| FN 4716 Attaciment 9
CENTRAL LABORATOQRY SERVICES

LABORATORY INVESTIGATION REPORT

LR ¥
NUMBER _ 5‘3.
May 9, 1983
TC: 7 G.E. Waggoner
SUBJECT: EAF Dust #2
Specifications State of Michigan Regulation
R 299,6315, Table 303
OBJECT: Determine E.P,A. toxicity as per SW-846-1980 on extract of submitted
EAF dust #2 for conformance to State of Michigan Regulation R 299,63
Table 303.
CONCLUSION: The concentrations of zinc and lead in the submitted flue dust
extract exceeds the maximum allowed concentration specified-in
.State of Michigan Regulation R 299.6315, Table 303.
TEST DATA: Chemical composition, milligrams per liter
Specification :
R_299.6315 Table 303 /
Arsenic 0.3 5.0 max, ' .
Barium 0.65 100.0 max, .
Cadmium 2.5 1.0 max,
Chromium <0,1 5.0 max,
Copper 0.3 100.0 max,
Cyanide <0.02 2.0 max,
lead- 0.3 * 5.0 max,
Mercury <0.1 0.2 max.
Nickel 0.2 none given
Selenium 0.6 1.0 max,
Silver <0.1 5.0 max,
Zinc 1220 * 500.0 max.

* Not to specification.

Test Methods: E.P,A. Toxicity test SW-846-1980,
Inductively Coupled Plasma Emission
Spectroscopy

<= less than

by T)ww—cf ”

David Spaidnt,fErngineer
Metallurgy Department

\_ Ds/pk

-
4 1 &7 . 0 R g
24 160112 . | /DW" 105
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U

Eydro numbsr:

Client identification:

phenol, meg/kz
aaphthalene, mg/ks
-Arsenic, As, nmgfl
Barium, Ba, mg/l
Cedmium, C4, ng/l
Total. Chromium, Cr.,mz/l
Lead, Pb, mg/l
Mercury, Hz, =z/1
Seleniwn, Se, éé/l
Silver, Az. mz/l

. Cu, =g/l
mickel, Ni, me/l

Zipe. In, mz/l

asnCod 202260271

f@"lq L‘:-;""\f\* !'}"13 ST MITOS APl ISt ¥k it e ¥ s w .. -%Ftacment 9
R d T '.;',{3' 7 eater Managsmant Division Pontiac, & g 313 2345747
SEELEE A A Clow Carporatian :3 i \
. o o
Maren 16, 1982 s 5
- . = 3
Ford Motor Company
S3EC
Parklene Towers, Suite 623 W
Opne Parklane Blvd.
Dearborn, MI L8125
Attn: E4 Chraszcz
Sarmples received 3-3-82 Samnles collected 2-26-82 PYF 771029

53885

Sludge leschate

rea'd performed by Ford
| 110 e
1506 —
R <0.005
S {1
S g.c1
SR £0.92
_____ <.05
et e £6.0005
S, <0.005
______ <0.G2
— o 0.a5
————n 0.93
I — 0.11

Linda Deans

Canersl Laboratory Manazer /

mn

-83-



C NTRAL ABOHATORY SERWCES

i Attachment 9
; LABCRATORY INVESTIGATICON REPORT

MUMBER 105723

-8l

™
November 16, . «
TO: Johnn F. Schultz
SUBJECT: Decantér Tank Tar Siudge
. Supplier: Steel Division
OBJECT: To'detarﬁine density and % solids as well as phenol and napthalene
contamination of Decanter Tank Tar Sludge for information.
TEST DATA: Results Specification Analyst
Density - 1.21 g/ml ASTM D891 . BAS
% Solids 80.00 % FLTM - ‘ BAS
" (% Non-Volatiles) BI 2-1
* Phenol 2137.23% mg/L EPAT9 BAS/JF
: : M420.1
i Napthalene , 3.307 g/kg EPLC DPL
< Cyanide . 17.39 mg/L - EPATS . BAS y
M335.2
" ‘ by @. (7- J’DKA(‘I_.('/CC‘L'\-' /- 1o A/
U ;? Sgﬁz Iy B. A. Schigelond
Concur: - &Lf,ééw1¢ﬁ0~«./f ‘ _
/J .A.Galloway, Section Supervisor
f Enviromnmental Section
Chemistry Department
BS - el
ﬂs116011 -2



N > Attachment 9

lio= Urzn Ter Decanter Sludge (KO87)

Taken: 8-28.80
. C05092

oy

. E.F. Toxicity per U.S. EPA 3w.3k&, 1980

Ziement Resultz, ppn Method of Analysiz

I
Iy
m
L1y "b
o
i_l
[ 9]

EPA 600/4-79-020

.
]
N

h R Gy B 1]
fi I
'J
AN RN
MM o mie

I
RTINS
CO0O00O0OO0O0

2
l..J

Doan

Perkin-Elmer 303-31L%
EPA 600/L.-79-020

e
N

i Ly oo !C) ()
A iL‘i
;

(
1
U
r
H
i
(1
AN

— e t e o e -- It T =~ ; - B
<o Ifzmizability zer U.S. EPA SWa3hd, 1330, 3sczizn L.o

Foosk Point > 609
AT D 93 .

o+ Reaztivity per U.S. EPA SW-8-6. 1357, -Sectimn

[WhY
1

Totel Cyanid: 10.6% ppo

w35
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CENTRZ (ABORATORY

GENERAL SERVICES

SERVICES

INVESTIGATION REPORT

Attachment 9

S ta il

~

WSRiC fem

iéfulﬁﬁll-z

LT

-86-

‘o LABORATORY numsgr 0N
TEZT DATA: (Continued) Page 2
2. Cliemical Analysis of B.O0.T'. Flue Dust, Coarse
Llement Results, pom (me/ir Vothod
Arcenic 32 ASTI] = €63
Parium <0.8 ASTH T 653
T Codad 10 ASTHLE 653
Chromiun 100 AGTI E 563
Lead €0.2 ASTH E 663
lercury < 0.5 I. C. P.
Selenium 20 ASTH E 653
Silver {0.1 ASTI T 33
vanganese 5,200 T DG83
“ine ' 3,800 AN B £33
. Fnosphorus 120 tolybate
Sulfur 200G Iy 32 - Lo
Caleoiwn £0,000 ASTH E (:'53
Vopmesivn 19,000 ASTH T SE3
& rluwainug 1,000 ST 557
Gillicon 19,000 LazC02 Tuzioz:
Potaooiws . 130 ASTIIE 555
Sodium 330 ACTIO B 653
l“"_vw:.:.z 13.55 Ion Chromoiorrani
ozl Ir 430,000 ASTHE D53
.T.":s wed Iron 0.2 ASTH B £63
Cyonide {0.1 LERAL TS,
henol £.050 E.P. AL T3,
Carban k,000 LEZO VWr-12
I’\ q L’;{ , T -~ -
Comeur: bas ‘f . - '6L£v({,§-‘-‘-;t¢{l&q i i | }:[*—‘i/n 3
uj. A. Gallowey, Section Sugarvisor ume, C. Holda
Environ: 1ental Secticn
Chomistry Department
L /)
/-
Conour // o k gy <
D. Croip, Superiisor
Vetallurry Devhrtment

3
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CENTR(‘ LABORATORY SERVICES

GEMNERAL SERVICES
LABORATORY INVESTIGATION REPORT

Attachment 9

TO: Chris Porter

Cctober 20, 190

SUBJECT: B. 0. F. ESP. Flue Dust

BJZCT: Test per regquest.

TLST DATA:

1. L. P, Toxicity per U. 8. E. P A. SH-8LG, 1950

Specification

Tlement Results, mom Limits, onm
Arscnic .12 5

Bariunm ' 0.5 100

Lead . 2.00 5
eroumy ot deteormined 0.2
Selenium €¢.25 1

“ A supplemental report will follow with lercury valucs tected to |

re PR
A cmt
Mothod of Annlszis
TTA AN L _roinnn
FUR o R AN S Al (D R A

- .
EBA 0d0/5-T5-0E0

Iy Y S P N Yo
B F-C20

e g ~ PV - .
EPA 6\)0; weT9=300,

A'Scntinued on page 2)

~37 -



- . 7~ : )
CENTR/ LABORATORY SERVICES Attachment 9

GENERAL SERVICES

’ TS ML
LABORATORY INVESTIGATION REPORT NUMBER 02",
TEST DATA: (Continued) Poge 2
2. Chemical finnlysis of B. 0. F. I'lue Dust ,
Element : Results, poo (mo/ke) Hethod
Arsenic L2 ASTH B £03
. Rarium 0.8 ASTH I 6863
Cadmium 50 ASTI E 663
Chromiun 130 ASTIS E 663
Leas © 3,000 ASTH E 633
Heroury - 88,5 I. C. P
Seleniwm : .23 AGTM T €53
Silver {0.10 ' ASTH E 543
langaness ' 10,000 ) : ASTH E 243
Zine 22,000 ASTH E 653
Phosphorus 130 ‘ Iolybate
Sulﬁu' 1,500 C o Ir.32 - Leon
Caleiur 2,000 A3TH B GO
lagnect Mm 9,500 - AST I 6E3
A uin 1.7 - LETY T 563
' Silicon 8,000 IizpC0= Tusicn -
Potassium . 5,000 AST E 553
Sodiun 2,300 ASTRC T 653
Tluorine 23.03 ° Ion Charcmztopraph
Total Iron 550,000 ASTII E £053
Dissolved Iron 120 ASTH E 353
Cyonide 3,20 E.B L. T3, 3352
Fhenol {50 ppb E.P.AL 79, 10T,
Carbon 7,500 LECO Wr-12
: Q» ﬁ L4 7 7 ' - . /"/ }, / i[
Concur: LT _C«T‘Cc-u,-;_c'éthff-f—y_f By"yi\ N T
&/ A, Galloway, Section Supérvisor K. G. Reaume, C. lolda
Envirommental Section
Chemistry Departzent
Concur: // /th&
D. Creoig, Superfl_?or
piotalliurgy Denattment

| n.GR:CH/em . . ;

38w
(52210160112
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v CENFRA.) sABQR ATQRY SERV]CESH’ i‘;,[/ Tl kD Attachment 9
' ERGING _ v an :
GENER AL SERVICES NEYE OFHTYT DEPT
. TRV SN
LABORATORY INVESTIGATION REPORT | numses 102948
May 7, 1681
rQ: G.H. Porter
SUBJECT: Leachate of BOF Flue Dust
BJIECT: - Determine E.P. toﬁcity metals in leachate, for information.
T=ST DATA: Chemical composition X
- ' {ppm} (limit ppm)
Arsenic 0.02 5.0
Barium <0.0k 100.0
Cadmium . 0.03 1.0
Chromium (total) <0.05 5.0
lead 1.7 5.0
Mercury ++ 0.2
Selenium - 1.0
Siliver <0,01 5.0
++ Supplement report tc follow.
- -<= less than
Ci:9f7h/ f%i::ZDc\
by .
Cathy Holda N
Metellurgy Department ¢
CH/pk

e
A .G 8D
v_gfy_’_-':;_a 7t

16011-2

-89~
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- ) e Attachment
= CENTR{ LABORATORY SERVICES { 7
Supplement
GENERAL SERVICES
10194
LABORATORY INVESTIGATION REPORT NUMBER __
June 2, 1681
TO: C.H. Porter
SUBJELCT: Leachate of a B.0.F. Flue Dust
CBJECT: Determine the E.P. toxicity metals, selenium and mercury

in the leachats.for information,

TEST DATA:  Chemical composition
Pocm Limit {ppm
Selenium - <0.01 1.0 |
Mer cury <0.01 G.2

Analysis of leachate was performed ty an cutside Iaberatory.

<= less than

by O\l H CAO(}G—-—

Cathy Eolda
Metellurgy Depariment

CH/pk

-90-
Gt 054540160112
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Attachment 10

Ford Motor Company Alien Park Clay Mine

MID 980568711

Waste Analysis FPlan

The manifest checker has the primary responsibility to determine the identity of
each movement of waste at the facility. Samples of the wastes to be handled at
the facility will be available for comparative purposes. AllL wastes are examined
by the operating englneer before burial. Manifested volumes are also verified.

Also attached is the Process Flow Diagram outlining the operational procedures.

Attachment 10



Attachment 10
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Attachment 10

Ford Motor Company Allen Park Clay Mine

Bazardous Waste Name:
EPA I.D. Number:

Line Number on Part A
Application:

Detailed Analyses:
Method of Disposal:
Sample Method:
Analytical Parameters,

Frequency, Rationale,
Method:

MID $8056371L

Waste Analysis Plan

Flectrice Are Furnace PBaghouse Dust

K061

1

Refer to Attachment @

Tandfill

AsmM D346-78 for Crushed/Powdered Materials

Chromium, Cadmium, Lead - Analyze yearly, verificatiocn
of hazardous classification, EP Toxieity (LO CFR 261,
Appendix IT).

- Color - Verify each lcad, characteristic red, visual

comparison.

Particle Size - Verify each load, characteristic
particle size (dust), visual comparison.

Density - Analyze yearly, characteristic of waste,
ASTM R212-T6. .

Bearing Strength -~ Analyze yearly, characteristiec of
waste, ASTM D-2435, D-2166.

Compatibility - Analyze yearly, assure integrity of
leachate collechion system and verify that waste
mixtures 4o not gererate harmful heal, gas, or ex-
plosions, mix materials together and note observations.

Attachment 10
53



Attachment 10

Ford Motor Company Allen Park Clay Mine

Hazardous Waste Name:
EPA I.D. Number:

Line Number on Part A
Application:

Detailed Analyses:
Method of Disposal:
Semple Method:
Anglytical Parameters,

Frequency, Ratlonale,
Method:

MID 980568711

Waste Anelysis Flan

Decanter Tar from Coking Operations

Ke8t

2 ) L
Refer to Attachment 9
Landfill

ASTM D1LO-TO for extremely viscous liquids

Fhenol - Anslyze yearly, verification of hazardous
classification, Sw-8k& (8040).

Naphthalene - Anslyrze yearly, verification of hazardous
classification, SW-846 (8100).

Color - Verify each load, characteristically black;
visual comparison.

Odor -~ Verify each losd, characteristic smell, visual
comparison.

Free Liquids - Inspect each load, free liguids not
acceptable, visusl observatlon

Den51ty Analyze yearly, charascteristic of waste, ASTM
D-891.

Bearing Strength - Analyze biannually, provision fer
waste stabilization, ASTM D-2435, D-2166,

Compatibility - Analyze yearly, assure integrity of
leachate collection system and verify that wasie
mixtures do not generate harmful heat, gas, or ex-
p1051ons, mix materials together and note observations.

~Oh- Attachment 10
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BEazardous Waste Name:
EPA I.D. Number:

Line Number on Part A
Application:

Detailed Analyses:
Method of Cisposal:
Sample Method:
Analytical Eérameters,

Frequency, Rationale,
Method.:

Attachment 10

Ford Allen Park Clay Mine

MID 980568711

Waste Analysis Plan

Wastewater Treatment Sludge from Electroplating Operatioq§4‘_j

FO06

3
Refer to Attachment 9
Landfiil

S 8h4&, Section 1.4

Color - Verify each load, characteristically blue-green,
visual comparison.

.Odor = Verify each load, no characteristic smell, visual
comparison.

Free Liquids - Inspect each load, free liquide not
acceptable, visual observation.

Density =- Analyze yearly, characteristic of waste, ASTM
D-891. :

Bearing Strength - Analyze biannually, provision for
waste stabilization, ASIM D-2k35, D-2166.

Compatibility - Analyze yearly, assure integrity of
leachate collection system, and verify that waste
mixtures do not generate heat, gas, or explosions,
Mix materials, and note observations.

-35= ' Attachment 10



Attachment 10

Ford Allen Park Clay Mine

MID 980568711

Waste Analysis Plan

Hazardous Waste Name: . EP Toxic - Cadmium
EPA I.D. Number: DO06

Line Number on Part A

Application: Lo

Detailed Analyses: Refer to Attachment 9
Method of Disposal: Landfill

Sample Methéd:‘ SW 846, Section 1.b

Analytical Perameters,

Freaquency, Rationale,

Method: Cadmium - Analyze yearly, verification of hazardous
¢lassification, EP toxieity (4O CFR 261, Appendix II).

Color ~ Verify each load, characteristic ecolor, visual
comparison. '

Odor - Verify each load, no characteristic smell, visual
comparison.

Free Liquids - Imnspect each load, free liquids not
acceptable, visual observation.

Density - Analyze yearly, characteristic of waste, ASTM
D-891. .

Bearing Strength - Analyze biannually, provision for
waste stabilization, ASTM D-2435, D-2166.

Compatibility - Analyze yearly, assure integrity of
leachate collection system, and verify that waste
mixtures do not generate heai, gas, or explosions.
Mix materials, and note observations.

Attachment 10
06—



Attackhment 10

Ford Allen Park Clay Mine

MID 980568711

Waste Analysis Flan

Hazardous Waste Name: EP Toxic - Chromium
EPA TI.D., Number: o0oT

Line Number on Part A

Application: 4

Detailed Analyses: Refer to Attachment 9
Methed of Disposal: Landfil}

Sample Method: SW 846, Section 1.4

Analytical Parameters,

Frequency, Rationale,

Method: . Chromium - Analyze yesrly, verificaticn of hazardous
' : classification, EP toxicity (40 (FR 261 Appendix IT).

Color - Verify each load, characteristically bdlack,
visual comparison. )

Odor - Verify each load, characteristic smell, wvisual
comparison.

Free Liquids - Inspect each load, free liquids not
acceptable, visual observation.

'Density - Analyze yearly, characteristic of waste,
-AS™M D-89L.

Bearing Stfength - Analyze bilannually, provision for
waste stabilization, ASIM D-2k35, D2166.

Compatibility - Analyze yearly, assure integrity of leachate
collection system, and verify that waste mixtures do not
generate heat, gas, or explosicns. Mix materials, and

note observations.

Attachment 10
-97-
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' Bazardous Waste Name:
EFA I.D. Humber:

Line Number on Part A
Application:

Detailed Analyses:
Method of Disposal:
Sample Method:
Mnalytical Parameters,

Frequency, Retionale,
Method:

Attachment 10

Ford Allen Park Clay Mine -~

MID 980568711

Waste Analysis Plan

EP Toxic - Lead

Dco8

H
Refer to Attachment 9

Landfill

&w 8k6, Section 1.4

Lead =~ Analyze yearly, verification of hazardous
classification, EP toxicity {40 CFR 261 Appendix II).

Color - Verify éach load, characﬁeristically black,
visual comparison.

Odor - Verify each load, characteristic smell, visual
comparison.

Free Ligquids - Inspect each load, free liquids not
acceptable, visual observation.

Density - Analyze yearly, characieristic of waste, ASTM
D-891.

Bearing Strength - Anslyze bilannually, provision for
waste stabilization, ASTM D-2435, D-2166.

Compatibility - Analyze yearly, assure integrity of leachate
ecollection system, and verify that waste mixtures do not
generate_ heat, gas, or expiosions. Mix materials and

note observations.

Attachment 10
-58-
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D-ba

Dw6b

Dwéc

. Ford Motor Company Allen Park Clay Mine
MID 980568711

Section D Process Information

List of Wastes L0 CFR 270.21(a)

K061, X087, FO06, D006, DOOT, DOCS

Exemption Request 40 CFR 270.21(b)(1)

No exemption is requested.

Liner Engineering Report 40 CFR 270.2L(b}(1)

The site hydrology is governed by the last glacial pericd in which the
Huron-Erie fce lobe occupied southeast Michigan. When the ice lobe
retreated, a uniform clay deposit was left in its place that is generally

80120 feet thick and has become an effective aquielude sinece the lake

_recegsion.

The confined aquifer is located approximately TO feet below the existing
grade at the Allen Park gite and varies in thickenss from one to six feet.
It éxérts an upward hydrostatic pressure on the clay aguiclude equivalent
to 80 feet of head. This hydraulic gradient in the upward direction is

a counteracting force against those of leachate migration (drag coupling
effect and chemico-osmotic diffusion). Under these conditions, there

is no potential for migration of liguid from the regulated unit to the

uppermost aquifer during the active life of the regulated unit and the

post closure care period.
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D-6c(1)

Liner Engineering Report 40 CFR 270.21(b)(1) (Cont'd)

The liner system is constructed out of an insitu uniform clay stratum -
and 1s coupled with an artesian aquifer which exerts an upward

hydraulic gradient to the surface grade. Refer to the groundwater

walver demonstration provided in Attackment 15 for the engineering

end hydrogeologleal documentation concerning this liner system. In-

cluded in this demonétration is a study on potential lsachate migration

st the site. This liner system is in satisfaction of 40 CFR 264.301(a)

requirements. Refer to the Engineering Drawings for additional liner

detail (Attachment 1L4).

Liner Description 40O CFR 270.21(p)(1)

The liner system is constructed of four components as shown on
Attackment 11 and described below,

1. Artesian Aquifer )

The artesian aquifer, which lies forty feet below the bottom
of the cell, has a hydraulic gradient which extends above
the surface grade. The hydrostatic pressure exerted upon
Vthe overlying clay deposit maintains the saturation of the
clay and negates downward migﬁation of fluids from the

surface.

The water in the clay is under pressure from the aquifer to
flow into the cell not only at the base but on the side

walls as shown orn Attachment 11.

2. Tositu Clgy Parrier

A uniform clay deposit is the confining stratum overlying
the aquifer. This clay is saturated to surface and forms an ; P

effective aquiclude,
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D=-6c(1)

D-6e(2) "

D-6c(3)

Liner Description 40 CFR 270.21(b)(1) (Cont'd)’

3. Recompacted Clay Liner Base

‘The bottom of the cell will receive a compacted clay base to
achieve the appropriate bottom slopes necessary for the proper
functioning of the leachate collection system. The final bottom
cell elevation is designed to be at 560.0 ft. (MSL). (See also

engineering drawings, Attackment 1k.)

L. Clay sSidewalls

The ciay sidewalls are formed by the insitu clay strata, and
extend up to the 580 elevation. Compacted cléy is then keyed
into the natural cley and the sidewalls are extended to final
surface grade. The compacted sidewallé will be ten feet wide,
installed in 12 inch lif'ts, each 1lift compacted to 90% of the
maximum dry density as determined in accordance with the Modi-

fied Proctor test (ASTM D-1557).

Liner Location Relative to High Water Table 4O CFR 270.21(b)(1)

The soil stratum overlying the bedrock at the site is silty clay

with fine sands blanketing the top five feet of the surface. These
sands are walter bearing and could be considered a water table. As
discussed in Exhibit H of Attachment 15, our consultant considers this

to be a "winor" water table that will not affect landfill operaticn.

*

Calculation of Required Soil Liner Thickness 40 CFR 270.21(b)(1)

The soil liner thickness (insitu silty clay and compacted clay) is
approximately 40 feet. Refer to Exhibit D of Attachment 15 for the

appropriate calculations.
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D-6e(5)

D-6(6)

D-6e(T)

D-6c(T)}(a)

Liner Strength Requirements 40 CFR 270.21(b)(1)

Minimum strength requirements for liners are designed to protect
the integrity of synthetic liners from differential gtresses.

The integrity of the site's clay liner, which is 40 feet thiclk,
cannot be compromised by these stresses. Movewment of only a few
inches by a synthetic liner couwld cause fallure, whereas with the
clay liner st the subject site, such movement would be of no

consequence because of the plasticity of the saturated elay.

Liner Strength Determination LO.CFR 270.21(b)(1)

Not applicable because installation of a synthetic liner is not

needed-at this sgite.

Liner/Waste Compatibility Testing Results 40 CFR 270.21(b}(1)

Refer to our consultant's report, Exhibit D of Attachment 15, which
indicates that the negative hydraulic conditions at the site obviates

the need for liner competibility testing.

Liner Installation 40 CFR 270.21(b)(1)

The liner installation involves the compaction of natural clay

soils on the base of “he cell and the construction of clay sidewalls

at surface grades.

Synthetic Liner Sesming 40 CFR 270.21(b)(1)

Kot applicable.
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Dw6e(7)(b) Soil Liner Compaction 4O CFR 270.21(b)(L)

Clay compaction necessary for both the liner basge and sidewalls

will be as follows:

1.

Place clay in 1ifts not Lo exceed 12 inches.

2. Compact the clay to 90% of maximum dry density as determined

3-

in accordance with the Modified Proctor Test ASTM D-1557.

The moisture content of the clay should be kept within 2

percent below and 5 percent gbove the optimum as defined

by ASTM D-1557.

Utilize clay soils that have a permeability coefficient of

1x 1070

em/sec or less.

D-6c¢(7)(c) Installation Inspection/Testing Program 40 CFR 270.21(b){1)

D-6¢(8)

Testing of Clay Soils

(1)

(2)

(3)

(%)

Moisture/density

Atterberg limits
and grain size
analysis (sieve
and hydrometer
analysis)

Medified Proctor soil
soil compaction
curve

Permeabitity co-
efficient

Installation Inspection

1 test per 1,000 yd.3 or per lifz,
whichever is less. AS™™ D222

1 test per 1C,000 yd.3 or per change
of material. ASTM D-k23, 42k, ko2

1 test per 10,000 yd.3 or per change
of material. AS™™ D-1557

1 test per 10,000 yd.> or per change

. 0f material, U.S8. Army Corp. of Engineers,

B 1110-2-1906

A soll. testing service will be employed to provide full time inspection

and testing of the solls and instsllation procedures tc assure that

the liner system as installed meets the design requirements.

Liner Coverage 40 CFR 270.21(b)(1)

Since the clay deposit is an integral part of the liner system, this

question is not applicable.
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D-6c(9)

D-6c(10)

D=-64(1)

D-6a(2)

Liner Exposure Prevention 40 CFR 270.21(b)(1)

The natural clay liner can withstand exposure to the elements as

evidenced by the sitable integrity of the other existing cell liners

at the facility.

Synthetic [iner Bedding 40 CFR 27C.21(b)(1)

Not applicable.

Liner Foundation Design Descripticon 40 CFR 270.21(b)(1)

The liner foundation is & uniform lacustrine clay bted resting on
limestone bedrock of the Dundee formation. The clay is approximately
TO feet thick beneath the cell hottom. Refer to Attachment 15 for

the soil testing data and hydrogeological report.

Subsurface Exploration Daﬁa

; Test borings = 15 boringé into liner foundation depth to confirm
depositional uniformity and soil engineering characteristics. .

. Test pits - The adjacent 200 acres have been excavated and back-
filled in a wanner similar to the proposged Cell IT. Hazardous
Waste Cell T operating under interim status -is the cperational
model to follow. It was constructed identically to Cell IT and
provides proof of the liner's stabllity and physieal integrity.

. Ceophysical exploration - The seismic survey.on the cell bcttom

indicates uniform soll to bedrock, which is an estimated 70 feet

below well bottom.
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D-6a(3)

D=6 (L)

. Pngineering characteristics of the foundation materials are
well known and tested in the area, due to the abundance of

constructed engineering projects. For example:

1. Storm sewer installed underneath Oskwood BRlvd. at the ap-
proximate elevation of the aguifer.
2. TFootings for the major buildings in the area.

3. Borings for the adjacent highway construction.

The soil test work done on these projects verify the engineering
characteristics of the liner foundation materials which have

been presented in Attachment 15.

Laboratory Testing Data 4O CFR 270.21(v)(1)

Site gpecific laboratory test data is provided in Attachment 15.

Additional soll test results are available on the adjacent constructéd

" engineering projects. -

Fngineering Analyses 4O CFR 270.21(b)(1)

Refer to Attachkment 12 and the following discussions on settlement
potential, soil stability, and bottom heave for an analysis of

the engineering cheracteristics of the site.
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D=-6d(4)(b)

o
o

Settlement Potential 40 CFR 270.21(b)(1)

Since 35 feet of soil was excavated to create the cell, the liner
foundation has been pre-loaded or consolidated s¢ that settlement
of the liner foundation should not occur. A demonstration of this

aspect 1s provided by the observation of Cell I.

Tnactive Salt Mines:

The mineral rights on the property are owned by Ford Motor Company.
A present lease agreement exists for the mining of salt in a Niagran
evaporiate seam which is situated 1,137 feet below the surface. The

reserves have been mined by International Salt Comparny.

Mining is done by room and pillaf method with 80" x 80' pillars and
50! rooms. This smounts to 62% extrzction. The seam is 22! - 25°
thick and 40" - 100" is left for ceiling support. During the life
of the mining dperatidn, there has never been evidence of surface-
subsidence and none is anticipated in the future. Internaﬁional
Salt Company has displayed the prudent mining practice neceséary to

ensure the sound integrity of the Allen Park Clay Mine landfill.

Bearing Capacity and Stability 40 CFR 270.21(b){1)

Refer to Exhibit H of Attachment 15 which provides the standard

penetration values of the scil. The results of the standard
penetration tests indicate the relative density and comparative
consistency of the soils, and thereby provide a basis for es~
tiyating the relative strength and compressibility of the soil

profiles.
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D-6a(4)(e)

D=&d(4)(d}

Bearing Capacity and Stability 40 CFR 270.21(b)(1) (Comt'd)

The adequate bearing capacity and stability indicated by the
standard penetration values 1gs verified by the experience provided

by the adjacent landfilling operation.

Potential for Bottom Heave or Blow-Out MO-CFR‘2TO.2l(b)(l)

Hydrostatic pressure from the confined aquifer does provide the
potential for a bottom blow-out if the cell bottom is located too
close, to the aquifer. It should be noted that the excavation has
already teken place, and the cell bottom has been exposed without
consequence for a period of severai years. Refer 4o the following

Attachment 12 for engineering analysis of the potential.

Construction and QOperational Ioading 40 CFR 270.21(1)(1)

Demonstration that the liner foundation is capable of adequate
support 1ls provided by the present operation of Cell I. Cell T
is identicsl to Cell II, and %the Caterpillar D-7 bulldozer has no

problem working Cell I,

-108-



Attachment 12

Ford Allen Park Clay Mine

MID 980568711

Cell Bottom Stability

Piezometric Level = EQL!

Bottom df Clay Liner = 521°'

Upward Pressure = (601 - 521) x 2.4 = 4,992 PSF
Downward. Pressure = (bott. elev. - 521) x 130 ICF
For F.S. = 1.0, Downward Pressure = 4,932 PSF

Bottam Elev. (F.S. = 1.0) = L,9¢
130

Lowest Elev. of Natural Clay Liner Surface = 560!

+ 521 =~ 559.4
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D-6e(1)

Leachate Collection and Removal System L4O CFR 270.21(b)(L)

The design specifications and supporting calculations are provided as
Attachment 13. The design engineering drawings for the system are

provided as Attachment 1k.

System Design and Operation 40 CFR 270.21(b)(1)

TSmeSemgemn,

The leachate collection system is constructed of the following

~ compenents:

l. Collection bed
2. Gravel packed collection pipe
3. Concrete sump and risers

4, Pump and discharge hose

Collection Bed

The collection bed rests on a sloped clay liner with grades greater

than 1% to the collection pipes and manhole sump. The granular drainage
blanket shall be placed as shown on the design plaﬁs. It shall consist
of Michigan Department of Transportation (MDOT) Class IT Granular ﬁaterial,

based on grain size testing of at least one sample per every 5,000 cubic

yards, measured in place. This layer shall be at least 12 inches thick,

Gravel Packed Collection Pipes

The collector pipe system shall be constructed as shown iﬁ the design
plans. The collector pipe shall consist of nominal 4 inch diameter SIR
T.3 HDPE (PPI rating of 3408) perforated pipe. Perforations shall be
0.25 inches in diameter and will provide at least 0.25 square inches

of open area per foot of pipe length. The gravel backfill for the

pipe trenches shall consist of MDOT Series 6A or 17A coarse aggregate.

This backfill shall be placed and compacted by hand. Geotextile filter
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Gravel Packed Collection Pipes {(Cont'd)

cloth shall be placed as shown in the design plan. It shall consist of
non-woven, needle-punched polypropylene geotextile possessing an equi-
valent opening size nc greater than the operning size of a #70 mesh

standard sieve and a permeability no less than C.1 cm/sec.

Concrete Sump and Risers

The concrete sump is 96 incheé”in diemeter and rests on a concrete
coockie slab as shown on the design engineering drawings (Attachment"lh).
The sump will be coated with epoxy so as to be resistant to the leachate
that will be generated. The epoxy will prevent the sump from coming

in direct contact with the leachate. The sump is designed to hold at
least 1,060 gallons of leachate, while creating a head of lesgs than

one foot on the liner. The concrehbe risers are five foot in diameter.

Pump and Discharge Hose

The sump pumps to be used Will be electrical submersibles with float
switch mechanisms'automatécally controlled. The float switch activates
the pump when a thousand gallons of leachate collect in the sump and
automatically shuts off the pump when the sump is emp@y. The discharge
line will be connected to an egualization tank which meets the definition
of "wastewater treatment unit" as specified in.250.lo. Discharge will

be to the Detroit Water and Sewerage Department public sewer.
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D-6e(2) Maximm Leachate Hesd L0 CFR 270.2L{b)(1)

Attachment 13 provides the design calculations and specifications
indicating that thg leachate will not exceed one foot depth over the
liner. In the event that it becomes necessary to reduce maximm
leachate head to less than one foot, pipe spacing may have toc be
reduced. The water balance provides the data necessary to determine
the collection pipe spacing. The permeability of the drainage blanket
provides adequate flow to the collection pipes. The pipe flow capacity

has.been adequately designed to handle the antici?ated leachate floﬁ.

D-6e(3) Chemical Resistance 40 CFR 270.21(%)(1)

The system components have been selectaed for their chemical resistance
torthe proposed wastes. THe wastes are inorganic heavy metal oxides and
silicates except for coal tar sludge. The collection pipe (high density
polyethyléne) is resistant tb the heavy metals as well as the organic
chemicals (phenol, naphthalene) expected to be present in the leachate.
‘The same is true of the polypropylene filier cloth around the collection
pipe and the epoxy applied to the concrete sump. The manufacturer's

chemical resistance specifications are provided in Attachment 13.

D-be(l4) Strength of Materials 40 CFR 270.21(b)(1)

The collection'pipe iz shown to have adequate strength to prevent collapse
under the expected static and dynemic loadings as indicated in Attachment

13.

D-6e(5) Prevention of Clogging 40 CFR 270.21{(t)(1}

The collection system was designed to prevent clogging by utilizing
proper liner gradients, coliection pipe slot sizes, gravel packing

specifications and filter cloth as shown 1n Atfachment 13.
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D-6e(T)

Installation U0 CFR 270.21(b){1)

The installation will be under the supervision and direction of a
registered professional engineer who will be required to certify
that the constructicn was followed in acccerdance with fhe design
Plans. Inspection program will include verificaxioﬁ of’:

L. _ proper liner slopes

2. specified materials are used

3. materials installed in accordance with design plans (Attachment 13).

Maintenance L4O CFR 270.21(b)(1)

Implementation by the facility pérsonnel of an inspection program-to
identify maintenance problems will assure timely corrective actions
can be madé. Such inspections will énclude a review of:

l; operation of sump pump

2. operation of poﬁer'supply .

3; operafion'of float éwitch mechanism

L, clogged collection pipes (clean—oﬁts)

5. incidents of vandalism

Daily inspections now being performed will be expanded to include

these additional areas of concern.

“113=



- Attackment 13

DESIGN SPECIFICATIONS - |
CELL II LEACHATE COLLECTION SYSTEM'
ALTEN PARK CLAY MINE LANDFILL

I. COLLECTOR PIPE SYSTEM.

A. A collector pipe system shall be constructed as shown in the design
plans.

B. The oollector pipes shall consist of nominal 4-inch diameter SDR 7.3
HDPE (PPI rating of 3408) perforated pipe. Perforations shall be 0.25
inches in diameter or width and will provide at least 0.25 sgquare inches
of open area per foot of pipe length.

C. Granular backfill for' the pipe trenches shall consist of MDOT Series 6A or
- 17A coarse aggregate. This backfill shall be placed and compacted by
rodding and tamping by hand. '

D. A geotextile filter shall be placed as shown in the design plan. It shall
consist of non-woven, needle~punched polypropylene geotextile possessing
an equivalent opening size no greater than the opening size of a #70
standard sieve and a permeability no less than 0.1 cam/sec.

TI. GRANULAR DRAINAGE BLANKET '

A granular drainage blanket shall be placed as shown on the design plans.
It shall oonsist of MDOT Class II Granular Material, based on grain-size
testing of at least one sample per every 5,000 cubic yards, measured in
place. This layer shall be at least 12 inches in thickness.
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8.01.03

c. Type (P, {(PM), IP-A, and {{PM)-A Pozzolan

Cements~These portland cements shall conform to the
requiremants of ASTM C 595.

4. White Cemeni.—This portland cement shall conform.

to requirements for Type | of ASTM C 150, except that it shall
contain not more than 0.55 parcent of ferric oxide {Fe:03) by
weight. The requirements for Gillmore setting lime test and
compressive strength through the 26-day test shalt apply.

8.01.04 Masonry Cement.—Masonry cement shali con-
form to ASTM C 91,

8.01.05 Hydrated Lime.—Hydrated lime shali conform o
ASTM C 207. ‘ _

8.01.06 Ground Blasi-Furnace Slag.—Ground blast-

furnace slag shall conform to the requirements of ASTM G .

889, Grade 100. It shall be used only as a blending materia
with Type IA or Type | portland cement, and only when
approved on a project-by-project basis. ‘
) B.02 AGGREGATES

£.02.01 General Requlremen!s.—-Agg:egalea may be
Inspected at the producing plant and when recetved on tha
job. Such material shall not be used until approval has been
received from the Engineer. Approval of aggregates al the
producing plant does not constilute a waiver of the Depart-
ment’s right to reject them on the job. Aggregates which
have been tested and approved for use in State work shail

not be used in other work. When the circumsiances require
that the material be sampled from the hauling unit, the

Contractar shall furnish a stairway and platform to provide
safe access o the material in the hauling unit.

Aggregates shall be transported from lhe storage site to
the work in vehicles so constructed and maintained as to
prevent i0ss, contamination, or segregation of materials
after loading and measuring.

8.02.02 Tesling—Testing will be accomplished by the
specific methods specilied throughout the Section and by
the {ollowing general methods:

Sieve Analysis of Mineral Filler........c.eer AASHTO T 37
Sampting of SOilS. it AASHTO T 86
Particle Size Analysis of Soil3 .uveisnn AASHTO T 88
Sieves (Square Opanings) ... ASTM E 11, E 323

The determination of deleterious particles will be dore #
accordance with Department methods.

Detinitions of Terms.—Terms used in the inspecton 80E
tasting of aggreqates are defined as {ollows’

Y- %

. Tt - R

8.062.02

1. Matural Aggregates.—~Natural aggregates shall be’
obtained from stone quarries, gravel deposits, or waste
mine rock. Only such quantities of clay lumps and
rools as are determined by the Engineer to have no
deletarious effect upon the finished product will be
permilted.

2, Slag Aggregales.—Slag aggregates are by-producis
formed in the production of iron, copper, and steel.
When the word “slag’” is used alone, Ii shail be under-
stood to mean iron blast-furnace siag or
reverberatory-furnace slag. :

lron Blast-Furnace Slag is defined as a synthetic
non-metatlic by-product produced simujtaneously with
pig tron in the blast furnace; the slag consists princl-
pally of a fused mixiure of oxides of silica, alumina,
lime, and magnesia. .

fieverberatory-Furnace Slag Is defined as the non-
metailic by-product resulting from refining copper ofe.

Steel-Furnace Slag. is a synthetic aggregate pro-
duced as a by-product of basic oxygen, electric, or
open hearth steel-making furnaces; steel furnace siag
consists principally of a tused mixture of oxides of
cafcium, sifica, iron, alumina, and magnesia. Steel-
furnace stag shall meel the same gradation and physi-
cal requirements as specified for iron bilast-furnace
slag and reverberatory-furnace siag.

3. Soft Partlcles.—Soll particles are those particles

which are structurally weak or which are found to be
non-durable in service. Soft particltes Include shale,
siltstone, {riable sandstons, ochre, coal, and clay-
ironstone, except that clay-ironstone particles will not
be classified as soft parlicies in the 9, 25, 28, and 3t
Series aggregates used for bituminous mixtures and
seal coats.

4. Crushed Parlicles.—A crushed particle is one which
has at least one fractured face, except for those coarse
aggregates where the size of the sieve on which the
aggregate shall be retained before crushing is
specified, in which case essentially all surfaces of the
particle shall be fractured. ‘

Determination of crushed particles in aggregats
produced by crushing portland cement concrele will
ta based on the presence of broken faces on the parti-
cie and not on the fact that it is a fragment broken from
correte. '
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8.02,02

All sandstone partictes will be considered as crushed
particles. '

8.02.03 Coarse Aggregatea for Portland Cement Con-
crete, No. 12 Bitumincus Mixtures, and Bluminous Sesl
Caoats.—Coorse aggregates for portland cement concrete,
No. 12 bituminous mixtures, and bituminous seal coats
{Michigan Series No. 6, 9, 17, 25, 26, 28, and 31) shall be
obtained from natural aggregate of slag sources. Coarse
aggregate praduced by crushing portland cement concrete
saivaged from the removal of concrete pavements, curbing,
sidewalk, and simitar structures from Department projacls
may be used in No. 12 bituminous mixiures other than top
course mixtures and in portiand cement concrete mixiures
other than those requiring the use of 6AA aggregate.

The aggregates shall conform to the grading require-
ments in Table 8.02-1, the physical requirements in Table
B.02-2, and the folowing additional requirements.

Slag for concrete or bituminous coarse aggregata, con-
forming to the grading to be used in the mixture, shall have
a unit weight of not less than 75 pounds per cubic fool as
determined by ASTM C 29, Rodding Procedure.

Coarse aggregate produced by crushing concrete shail
not be contaminated by-base matarial picked up with the
concrete. The presence of foreign materials, such as brick,
wood, or plaster, in excess of 0.25 percent will be consid-
ered as evidence of contamination and shall result in rejec-
tion of the aggregate. Pieces ol steel reinlorcement may be

present provided they pass the maximum sieve size of the

grading withoul hand manipulation. The quantily of bituml-
nous malerial in the crushed concrete shall not exceed 5
percent for aggregate to be used in concrete mixtures nofr
15 percent for aggregate to he used in bituminous mixiures.
A fragment of crushed concrete containing some bitumi-
nous material, soft particles, or cherl will be considered as i
the whole fragment was composed of the objaclionable
material. The crushed concrete shalt contorm to the physi-

cal requiramentis shown for gravel and stone in Table B.02-2. |

8.02.04 Dense-Graded Aggregates.—-Dense-graded
aggregates (Michigan Series No. 20, 21, 22, 23, and 35) shall
conform 1o the grading requirements in Table 8.02-1, the
physical requirements in Table 8.02-2, and the following
additional requirements. .

The 20 Series and 35A aggregates are used in bituminovs
mixtures.

The 21AA, 21A, 22A, and 23A aggregates are used o

-494~

8.02.03

aggregale base course, aggregate surface course, aggre-
gate shoulders, and aggregale approaches. _

Dense-graded aggregate shall consist of gravel, stone,
slag. or crushed concrele, in combination with fine aggre-
gate as necessary to meet the gradalion requirements.

Dense-graded aggregate produced by crushing portiand
cemenl concrete shall not contain building rubble as evl-
denced by the presence of more than 1.0 percent brick,
wood, plaster, or similar materials! Pleces of steel rein-
forcement may be present provided ;pey pass the maximum
sieve size of the grading without hand manipulation. The
crushed concrete shall conform tg the physical require-
ments shown for gravel and stone in Table 8.02-2.

When producing bituminous mixtures for top courses,
aggregale produced by crushing portland cement concrete

wiil not be permitted for the portion of the 20 Series aggre--

gate coarser than the % inch sieve. :

The portion of the 20 Series aggregates passing the %
inch sieve shall be natural sand, stone sand, slag sand, sand
produced by crushing portland cement concrete, or stamp
sand. Only a negligible amount ol organic material will be
permilted. When producing biluminous mixtures for top

"courses, the amount of stone sand from crushed carbanate

(llmestone or dolomite) sources shall not exceed 10 percent
of the total weight of the aggregate in the mix. .
The material shall be stockpiled in such manner that the
malerial may be removed from the stockpile by methods
which will provide aggregale having a uniform gradation.

§.02.05 Open-Graded Dralnage Course {0GDC)
Aggregates.—OGDC aggregates shall conform to the
grading requirements in Table 8.02-1, the physical require-
ments in Table 8.02-2, and the following additional require-
ments. .

OGDC aggregate shall be obtdined from natural aggre-
gate, crushed concrete, iron blast-furnace slag, or
reverberatory-furnace slag sources.

Aggregate from crushed concrete shall be produced by
crushing concrete salvaged from highway-type structures
such as pavements, curbing, gutters, and sidewatks. The
salvaged concrete shall not be contaminated by base mate-
rial picked wp with the cancrele. Presence of brick, wood,
plaster, or similar materials in excess of 1.0 percent will be
considered as evidence of contamination and shall result in
rejection of the aggregate. Pieces of steel reinforcemant
may be present provided they pass the maximum sieve size
of the grading without hand manipulation.

- 495 -

et rae i

i
i

»

LU it e bt ik R T AR L i
. L]
° . \ i




- ¢ Aggregates, and Open-Graded o)
Table 8.02-1 Grading Requirements tor Coarse Aggregates, Dense-Graded Aggregates, P 1984 2
Aggregates : - =
- SHEVE ARALYSISIt) (ASTM C 136} PEACENT i
1035 8Y
e {TEN OF WORK TOTAL PERCEHT PASSING WaSEaNE By
GATERRRL IGAR j=F 1 BY SECTION (o prren pon o | - No ¢ | Mo.o8 [No 18 Ho. 30 | {ASTM G 117}
. SERIES KURBER' biz S 2. 0men] 19.9mm| 12 smm] 95mm] L7SmmE238mmy TEmmY 0 SQmm
i . M 108 7.00. 793 o besron na o8 1 0 masic}
f [y A
] % & 710 W | 1ee pEi0g | 790 1538 | i3 5.9 mez
14 masdcy
[T} & 7.00 100 490100 | S0-75 -8
& 4.05. 7.8, 7.1t 1
G2 3.6 man{a)
: . = Y ™ 108 [95%100 | S0-%0 =30
& AGGREGATES e 408
a I 101 6 |9s100 | 020 | 530 | 02 340 may
i Py s - 100 85100 | 25-50 | 0-I3 3.9 max
. 1.0 mas
T 08 109 | 8s100] 2080 025
5 [ 4.06,5.06. 710, 7.1} 17 o |estoo | 3ses ] o2 3.0 max(d}
[ 5.08. .11 Ly
i Y7 710 100 ]9s-100 | 65-90 | 5573 | 4n8s 2-4 :':'“
240 -y
: 7y 790,711 0|10 ¢ 590 oe — ; :
" . 20-19 Tigy :
8 4 730, 7.0 oa il aB ], — ;
. 20-40 - 1848} H
i 5 710,701 e 8% o i
% 2 m T fe0100 5585 30-50 1%5.40 3-1Gi2) s
% ' s SR £ al e e |10 5078 045 Laena l
| EIEGBINE ) 10, 4.03 i
) 4 Amra T o ana po pam e n é
) i . 3
. 7 a 301, 108, 348, 4 109 | wron | sses 150 Atteng }
3 =) Iy 108, 3.09 T 50-25 2580 #1681
H
ELd L} 2. 7.n 120 | 8585 | 4558 20-4Q | 0-Teavigh E
1
- g 204, 8.02 13 |
4 CPER-CRADIE 0-50 -8 30 ma ‘ |
y BELALCAYES ] Gy 208, 807 10¢ £2-100 15-65 L 2] %12 -5 5.0 man i
: % g 208 6.02 160} 90-100 03 |e 13 maa :
Bronal boters crysning snai be retamed on I soeaied sieve. J
3 Basedd o dey werghts. The wves for Loss Oy Wasting of denssgrided sgQrigates Ir8 SqRieET Mt meacvs whakt percend. H
4 Loss oy Wasting of 2.0 oercent parmreag for materat araduced enticefy Oy crushing roc. bauiders, cooRied, 113q. or conerete !
1’ Quamed Carbanate thmestony of deiomde) AqQrEgates sNall AdT contua aver |0 gercent 1NNt Trsidyg (iner than the Mo JO0 Lave :
4 TRt useq fO7 3QIMeQale 2418 COUrses ANd e Maenal o Grocuced ennrery Oy CuSMg MSx, Souiders cobOks, S3Q. OF COACIELE, IN¢ Mdxmum hmd tor Loss by WIANG o B increased 16 10 percem, R
] _Fﬁl WIregates groquesd rom sQurces 12Cated i Barmea Caunty. e LOss Dy 'Wasming snas nol exceed § oercens 4nd the tyrm gf 1055 by Washing and hzie parheled shal met exceed 10 percent. '
| !l Whan lrew ol clay and uft ang ine matenal 3 groduced envfirdty Oy cHusfung raCE. BOWAErT. COOSIES. M4, OF conclely. (Nn Mraomum amwt fof Lass oy Wasnag wil b mersased (@ 3 parcent B
3 & CGIC hqgregate 80 shafl Mave 2 conmoent of umiarmity (060010} rqual I3 of greater Ban 4. 060 13 Ma Mgy hameer of e SMalest 50 gorcent, by weght. of the §amcks and 108 fe ;
a RIS TN S nqiar Of 1M $Matest 10 gercEl, by waght, of e artcs. :
1 “Weww of Work: 808 Preutrunses Concrate Beerms {
E 208 Ruscwey Eartbwor €08 Weternroahing and Pratecnve Cove H
4 3.89 . Aggragaie Basq Courses - 802 Unawrdrine . - -
308 AgQgreqate Sursce Caurss 701 Porlang Cemaent Concrels
- - 308 AcQreqate Shouldaers and Agor 783 Martar and Cancrete Petching end RasurdBaang Mixtwas
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Yable B.02-2 Physical Requirements for €
o8 r (1) A% values la porent. t
gaotes Dense-Graded Aq t oarse Agg'.' {2) Siag shal consist of clean, Wugh, durable pleces, reasonably uniform s density and quabty. The ;
. ] ' de ggregates, and Open-Graded : agoregates ahak contain 6o frae {unbydisted) Eme. ;
H Aggl’ egales 1984 . ) ?eltlnﬂ:ﬂ; I:y dividing 1h|¢ ;e:do'n of tha particles picked by the weight of that portion ol the wngle ! :
: - rom which ihey wera selecied, | ;
GRAVEL AKD STONE(1) SEAG(1)(2y : Ciay Ironstons particles are included in the soft particles picked lor the 8. 17, and 2§ Sarien i :
i - aggregales :
{ — E iy Clay-lronstane particles are not included in tho soft particles pichad for 1he 9, 25, 28, and W ;
x 3 ;= Sefies aggregates.
o = E I £ 4) The percentage of crushed matsiial will he determined on ihat portion of the sampls retzined on 3 :
o B £ * :
= L£a o - = g - -3 sieves down te and including tha Y%-iach sieve for Aqgregate Series 24 and 22 and including he i
: [ §; - 2 =% g g‘g’ No. 4 sieve for Aggregate Sedies 5, B. 9, 20, 25, 28, 3, 3, and 35. . i ‘
7 =5 « & I8 = 18 {5} Particles with nodules of chert will be considered as ched.
. g 8 E E “m-t g g‘.—t E nE. % 2 E a. {6) Aggregates imeaded lor usé in exposed concrele will b sequited fo demansitate, 1o the satislag- !
) " = -._ﬂ,- uc ﬁ B2 o 2 O lion o the Enginece, atcquate Weeza-Maw durabiity (o1 Ihe pakiculas use, ehes by means ol an H
l ! i‘ B é = g . é a -] E 8 & é 8 extended held secord of use in smilar concrets which had similas exposure, or by accelenated .
0 T s g NE|mo| D4 |E0 labosatory fieeze-lhaw Iesis. ar both. i
; & o € " o g 1Sy Z1 °4g L= {7} Whese frecze-thaw durabibly teshing resulls in 3 durabibty faclor of lesa than 401, the Engineer may :
¢ o [ E =] - B = ? H
& W = o ’ sc|aw 173 impase moig sestiickive dequicements on the Soft and or che icle: £ L
: g a 3 "35 B =8 EE | § i ¥ ts on the Soft and or chert particles based on Deparimen
1 o w —+ O o | EXf ad £ methods, 1o ensure adequate durabibly tor the matesial furnished. |
{ s A 40 208) 4.0 20 1.0 0 {8) Clay-ironstone panicles shall not exceed §.0 percent fof SAA and 26A, and 2.0 percent for 6A and
. : - 1A,
t H A o 3.9(3} 14 | 90 20 X ] 20 {9} Aggregale used in Ihe produciion of lop course miduies shatl meet the Aggregate Wear tadex
B ' ['] A ' 40 50 {AWI} specitied lof the roadway. The AWI established far vanous aggregale soutces witl be based , ;
) H 1.0 o wedd \ack lesting andeof petrogeaphic analyses of rep amples of Ihe agaregate. The |
§ i 17 ‘A .3, Conlractor may request appioval 10 furnish an aggregate mutuie which is a blead ol an aggregate I
! o 338 20 | 0b s 18 0 having  iow AW with an aggregale having a high AWY, shg miture shall be praporbaned such Ihal . |
g ALS) 95 w0 5.0 : 10 the mbdura will have an AW meeting, or exceeding, the AWI required for the roadway. Tha
» - aggiegates, Ihe praportics to be used. and the proceduies o be used tos Dlanding the zggregates !
\ : 50 40 50 (] shall be as appeoved by the Enginees i
¢ l. c 0 59 {10} When used as Granuiar Blankel, aggiepates 5G and 34G shatl have a minimum Crushed content of i
? - 10 . 90 percent and aggregate 8G shall have 3 minimum crushed content ol 75 pricenl. J
1 i % A 40 2.0(8) {#1} The abraswn requiremen apphcs 10 aggieqates ltom any source {gravel, slone, crushed conciele, i
! (8) 0] | w6 [ 2 b ) ,‘
; » B 6 | 40 6.0 1.0
o £ w0 | a0 80 10 -
" ’ : " A9 95 0 5.0 1.0
) H i c 95 40 5.0 0
: ! magy | @ | )
{ ; w1 8.02.06 Granular Materlals for FIf and Subbase.—
: T - : Granular materlals for use as fill, trench backfill, subbase : |
' | ! Con am el L ' ‘ and filter aggregates shall consist of sand, gravel, crushed
b - . : stone, foundry sand, iron blast-furnace slag, re-
. . L] .
¥ ¢ B 0 . verberatory-furnace slag, or a comblination thereof con- L
i ! c ™ ’ i forming to the respective requirements specitied herein. ;
‘ i " - P . ; Granular material used in the construction of subbase may ;
i 2 ¥ : be produced from salvaged concrete provided that it meets i |
p . . . . 1
; * Lol B | the grading requirements and contains only negligibte steel i
l n |a 5 | s reinforcement. :
| nja 50 When Ciass |l malarial is specHied, Class | material may be i
i ™% | no) w1 _ - substituted. When Class Hll material is specitied, Class | or :
1 ' . ' Class H material may be substituted. ;
5 [ (505 | 4041 N A y - . 2
ah : Ltaierial which may be cementitious or not suitable for 3
¢ |6 o | sore 7 watar parcolabion shall not be used. Only such quantities of :
H |6 17 T "a'e pacticies as are determined by the Engineer to have no
. e elerous elfect will be permtted.
|
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Table 8.02-3 Grading Requirements for Granular Materials 1
SIEVE ANALYSIS (ASTM C 136) Porcant nT
TOTAL PEACENT PASSING2 Loss by
BMATERLAL Wash»
g 3 2% bald A W Na. 4 Ng. 30 Na. 100 inQ$
ASTM {
150mm Timm S3mm 50mm 25mm 12.5mm 4. 75mm 3.50mm 0.150mrh 117} i
Clas § 100 .. 4585 20-85 530 0-§ t
Llass n* 00 &60-300 30 o7t %
Class ua 100 60-10% 0-35 0107 i
Cass 100 55100 G5t ,
1 Besed on gry weignis, 3
" Lacept fer use 1n Granular Blankets, Class LA granulas material may be substituteg tor Class il granuiar matenal for projects lpcated 1n the rntlow::g
f:\mhss Arenac, Say, Ganasse, Giadwin, Huron, Lapesr, Macomb, Migland, Menros, Ozklang, Saginaw, Samlac, Shizwassee, St Claw, Tuscola,
ayne counties, .
 To be osterminad on lhat poriion of the sampie which passas the 1-inch sieve.
&
. [~ ]
' ha
(=]
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Dimensions of Nipak PE 3408 High Density Polyethylene Pipe

TABLE 2

) SDR 7.3 SDR S SOR 11 SDR 135 SDR 155
N“‘]'g'sf‘a' g&‘;g; (250 PSI)® (200 PSI)* (160 PSH® (125 PSi)® (110 f;SI}'
Diameter | Diameter | Minimum Minimum | - Mimmum Minimum Minimum
(inches) | {inches) Wall Weight Wall Waighit Wall Weight Wall Weight Wail Weight

{inches (lb/t) (inches) (/1) {inghes) {lb/ 1t} (inches) (b h) (Inches) (lb/n)
2 2.375] 0.326 Q.808] 0.264 0.757 Q.216 0.634 - — — —
3 3.500] 0.480 1.970] 0.389 1.845] 0.318 1.379 0.25% 1.141 0.226 1.008
4 4.5001 0.618 3.251] 0.500 2.718{ 0.409 2279 0.333 i.886 1 0.290 1.659
5 5.5631 0.762 4972 0.6:8 4.153| 0.506 3.477 0412 2.884 0.359 2.53%9
& 6.625, 0.808 7.054] 0.738 £.8%0| 0.802 4935 0.4%1 4.083 0.427 | 3.597
8 ‘8.625| 1.182 | 11.958] 0.958 8.982¢ 0.784 B8.364f 0.63% .1 6935 0.556 6.097
10 10.750 ] 1,473 16.06? 1.194 158.517] 0.977 | 12.988] 0.786 ;10.768 0.694 9.484
12 12.75Q0 | 1.747 | 26.122| 1.417 {-21.824| 1.159 | 18.270] 0.944 |15.145 0.823 }13.33%
14 14.000F 1.918 |31.492; 1.5356 | 26.313| 1.273 | 22.017] 1.037 }18.268 0.903 {i6.072
16 16.000 = e 1.778 | 34.364} 1.455 | 28.760| 1.185 |23.8564 1.032 (20.8992
18 18.000 — o= = - 1.636 | 36.382| 1.333 [(30.192 1.181 |[26.568
- 20 20.000 e - e = 1.818 | 44.920F 1,481 |37.272 1.280 [32.824
22 22.000 - -- e -— -— - 1.630 (45122 1419 [39.714
24 24.000 o - w - - — 1.777 |53.694 1.548. |47.232
; SDR 17 SDRA 21 SOR 25 SDR 325
Nomenal | dona, (100 PSi)* (80 PSI)® (60 PSI)* {50 PSH°
Diameter | Diameter | Minimum Minimum . Minimum - Minimum
{inchas) | (inches) Wail Weight Wall Weight Wall Weight 1. Wail Weight
] {Inches) (tb/f1) {Inches) {Ib/fty . | (Inches) apifty |- (Inches) (Ib/f)
3 3.500 0.208 G.922 0.167 0.756 - - o - -
- 4 4.800 0.265 1.525 0.215 1.252 - - — -
5 5.863 0.327 2327 0.265 1.908 - - wa -
-] 6.625 0.390 3.308 0.316 2.709 0.255 2.207 0.204 1.780
8 8.6825 0.508 5.604 0.411 4.588 0.332 3.742 G.266 3.022
10 10.750 0.633 8.703 0.512 7.123 0.414 5.815 0.331 4.887
i2 12.750 0.750 12.231 0.608 10.032 0.491 8.180 0.393 6.600
14 14.000 Q.824 14.754 0.687 12.085 0.538 9.860 0.431 7.948
) 16.000 0.942 15.276 0.762 15.779 0.616 12.878 | 0.482 10.369
18 18.000 1.089 24.381 0.858 19.987 0.693 16.299 0.554 13.135
20 20.000 1.178 30.083 0.952 24.643 0.768% 20.097 0.618 16.201
22 22.000 1.294 36.412 1.048 29.840 0.848 24.320 0.677° | 19.618
24 24.000 1.412 43.343 1.143 35.504 0.923 28.948 0.738 23.330
28 28.000C 1.847 59.017 1.333 48.342 1.077 39.405 0.862 31.790
30 30.000 | 1.765 66.75 1.429 54.68 1.154 44.54 923 35.86
32 32.000 - - 1.524 62.22 1.231 50.73 .985 40.91
35 356.000 2.118 97.522 1.714 78.74 1.385 64.21 1.108 52.538

sPressure rating for water at 73.4°F, based on 1600 psi long term hydrostatic strength. See Table 17,
page D-2 for additional pressure ratings.

Standard pipe lengths: 40 feet

'Nipak high density polyethytene pipe is also available in coils in lengths up to 1,500 feet in eight diameters
from Ve CTS to 2" IPS. 3" IPS pipe is availabie in coils up to 1000 feet long. '

Metric sizes and special sizes are available on special order.
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Although- polyethylene can be deflected considerably, practical limitations of
circular cleaning plugs and conventions have usually limited flexible pipe to 5%
-deflection. Table 23 provides the maximum allowable trench loads at 5%
defiection for three different soils modufi. Earth loads for other deflection
percentages will be in proportion to the values in Table 23; double for 10% ™
deflection, half for 2.5% deflection. The 700 psi soil medulus is for 30% -
compaction. The 300 psi soil modulus is for 65% compaction. The 200 psi soil
modulus is for loose, uncompacted fill which is uniformiy placed around the
" pipe. A comparison of these loads with the backfill load versus backfill height of
Figure 3 will determine the maximum trench depth for a particular diameter of
pipe and soil modulus. With 700 psi soil medulus, the thinnest wall pipe (SDR
32.5) may be used if earthioading is the only consideration. With 300 psi soil
moduius, it will be necessary for diameters aver 18 inch to use SDR 21 or SDR T .
17 pipe or limit the trench depth. For example, an SDR 32.5 pipe of 24 inch
diameter would be limited to a backiill height of 16 feet. With 200 psi soil
modulus, only the smallest diameter, 6 inch, can be used with the SDR 32.5
pipe to the deepest depths. If backiill heights are limited to five fest, any
diameter of SDR 32.5 may be used. For a ten foot limitation, SDR 32.5 couid
be used for pipe up to 10 inches; SDR 26 for pipe up to 14 inches; SDR 21 for
pipe up to 22 inches and SDR 17 for the next larger diameter pipe.

The deflections were calculated from the modified Spangler formula, which is
the currently best documnented and best known design theory for the detlection
of a cylindricai horizontal pipe under earth ioad. The formula is:

y =LKW
2E
3{SDR — 1} + 0.061 £’

where y = vertical deflection of pipe in inches _
L = deflection lag factor {(1.50 for polyethylene) e
K = bedding constant (conservatively 0.10 though a value of .083 is ‘ o
specified by good backiill practices) '
- W’ = earth load on pipe in pounds/iinear inch (W' = W/12)
E = modulus of elasticity for polyethylene, psi
E’= modulus of soil reaction, psi

The values of 1.50 for the deflection lag factor and 0.10 for the bedding
constant come from the WPCF Manual of Practice Na. 9 as do the values of the
compacted soil moduli. The value of 200 psi is based on our search of the
literature. If the soil is compacted to ASTM D-2321 recommended practices, the
bedding angie would be 180° for a constant of 0.083. The long term modulus of
_elasticity of the polyethviene pipe is 30,000 psi from extensive laboratory
testing. Since tests show that the defiection of buried polvethylene pipe stops
after one year, (the time necessary for soii consoiidation to be completed), the

use of the 50 year 30,000 psi mogdulus is very conservative,
.
D-19
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Chemical Resistance of Nipak Polyethylene Plpe

TABLE 24

CHEMICAL

i5F

100 F

125'F

150 F

175 F

Acelc acd 50°s
Aceli¢ atid gtaciat
Acelong

Aromatc acids
Acryloninle

Adipic aci

Allyl aicobol
Alums

Auminum chlonds
Adumuinum Nuonde

Aluminum sullate
Ammaora

Ammaonium acelale
Ammonium carbonale
Ammomum chionde

Ammomum Nuoude
Ammonaum nydroxdd
Ammomnum ndrale
Ammonium phosphale
Ammonium sulfale

Ammonium sulhde
Amyl acelate

_ Amyl alcohob
"Aniing

Anlleeze

Antimony chinride
Arsenic acid

Banum carbonale
Barum chionde
Banum hydroxide
Barium sullale
Banum sullids

LYTTTY

ceasnuse

nsddawn

EETYIEYY)

asamspon

reeer

avaganes

bhoenerea

cenmsoer]’

RETTT YT

FYes)

emassns

aubuEdn

s

P

EEces

sconea

neapae

ssanagna

75°F

100°F { 125°F | 150'F | 175°F

CHEMICAL

Batlery acid
Beer
Beeswax
Bentoic acid
Borax

Boric acid
Brine
Bulana gas
Butanediot
Butanol

Butyl aceiate
Butyl glycol
Bulync acd

Calcwm carbonate

Calcium chiorate

Calcium chioride

Calcium hydroxide

Calcium hypochlorite sotution

Calclum nitrate

Calcium sullate .

Camphor
Carbon dionide

Carbon monoxide
Carbonic acid
Causlic potash
Causlic soda
Chioroacetic acid

Chrome alum

Chromic acid

Chromic and sulfuric acid
Citng acid

Coal gas (benzeng free}

Coconut ol
Coppet chloride
Copper cyanide
Coppaer livonde
Copper nirate

anpwsen

snscuan

woBemas)

cosafasesndav

eonsmasshrodasenr

bnes

te

FIITTTT

LITIYS

arueoasefoornasne

assmsance

amsgsiepanaaan

saeansrfoemnnsee

cedaance

bones

FYIIIYYS

e ACCEPLADIE
wrosossusrasees LONAMONAl depending an

operabng pressures
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TABLE 24 continued
CHEMICAL I5F 1 100°F | 125 F | 150°F [ 175°F . CHEMICAL I5FJ100F [125F J150'F {175 F
Coin oil reerenes ' Fruit juices .
Cononseed oil e ‘| Fustoil
R Creosole -
Cresol ceennass Gasoline . canenead
: Cyclohexana ceaseear Gelatin :
' . * Glurose casnarae
Cyclohexanol - cenesurs ) Glycering .
Cyclohexanona 2 . Glycol sane
Decalin LLYITre Heptane . ECYTTYTTY TYTPPYYP
Delergents, synthalic cswnavan Hexana [XTTRYEY PETTRITE
Developers, photographic Hexanol .
Dexlrin B Hydrobromic acld asanee
Dexlrose wransensf . Hydrocyanic acid seee
Dibulyt ether RERLELES XRRTTTE K Hydrochloric acid . —freuresng
Dibutyt phithalale ' - reenes Hydrofluaric acid 40% .
1 Dichloroacelic acid sersenad Hydiofluoric acid 60% * ceenress)
S Duieset od - Macaitl] LIECEERSY S [ Hydragan ves
[09] Diethylelher seravniqrucannis Hydrogen peroxide 30% . ) b
! : Hydrogen peroxide 90% - TTTE
Dielhylene glycol . ' Hydrogen sulfide . 1
j ‘ g Dioxane - Hypochlorous acid .
| o . !
1 Emulsions, pholographic frren loding {alcohol solution) saveonns drornsren i
1; Esters, aliphatic reannaes . i Isopropanol . [ T ' :
' Ethanot Toemvaee " Isopropyl ether sessunen{esssasas
3 Elher wessanelevonasan : . .
‘ Elhyl acelals Sresrqressrace ) Lactic acid pamsne
| . Lead acelate
| Ethylens gtycol . . Linseed ail o ’
Ferric chloride ' Lesens " Magnesium carbonale . [LEERLE
- : Feric nilvate Magnesium chloride : ST
Fesric sullale . Magnesium hydioxide . avaeeee .
Ferrous chioride sambaves ) Magnesium nitrate . .
Ferrous sulfate - Magnesium sulfate teae
Film sotutions sunaessn ' Maleic acid vennuaes
Fluoboric acid ~ Menthol
Fluositicic acid Mercuric chioride
Formaldehyde Mercuric cyanide ' .
Formic acid : : Marcurous nitrate : . aensans
|
‘ 4
|

—— ACCEPLADIY )
I : . . i i : FTTYTEERPRR » Contidinnal depondios J .
S : ) o ) : I OPE. ., PrUSS.o ’ |
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TABLE 24 continued

CHEMICAL

75°F | 100°F | 125°F

150°F

175°F

Mercury
Methanod
Ik
tAnesal ol
Molasses

Naphtha
Naphihaleng
tickel chionds
Mickel milrate
Puchet sullate

Mitne acd 0-30Pe
Mitic aowt 30-50%
Ndug acd 50-70%
Mutrobenzeng
Nihiotolueng

Ouls and fals
Olec acd

Onhophosphons acié 50%
Qnhophosphoric acid 85%

Oxalc acd
Oxygen
Orone

Paraltin oil
Perchtonc acid 20%
Perchiong acid 50%
Peschionc acid 70%
Petroleum

Pelroleum athers
Pnenot
Phosphates
Phosphoric acid

Phosphorous oxychiosidd

Phosphorus pentoxids
Pnosphorus tnchiords
Photographic sotulions
Prihabic acid

Ficnc acd

«spanney

mancoss

avaunany

FYYYTITY.

ITITTITY.

asnanes

crpansd

snessas

YTILL: BRI L

snannpecth

remnal

ssvaanes

} e

PPN

nosmebas

vassepashusnnns s

semsaan

wewe

sedcanaa

amuma

exsscas

CHEMICAL

75°F | 100°F

125°F | 150°F | 175°F

Potash

Polassium borale
Potassium bromale
Polassium bromide
Potassium carbonate

Polassium chiorate
Potassium chioride
Potassium chromalg
Potassium cyanide
Polassivm dichromate

Polassium lemicyanide
Potassium ferrocyanide
Potass.um flucnde
Potassium hydroude
Potassium hypochlorile

Potassium nitrate
Polassium perborate
Potassium perchiorate

Polassium permanganate, 20%

Potassium persullale

Potassium sutlate
Potassium sullide
Propyl alcohol
Propylene gilycol
Prussic acd

Saticykic acid
Sea waler
Selenic acid
Silicic acid
Siticone oil

Silver acelate
Silver cyanids
Silver nitrate
Soap solutiong
Sodium acetata

Sodium benzoate
Sodium bicarbonate
Sodium bisuilate
Sodium bisullile
Sodium borate

bees

ennedde

sspgooE

aosanns

ancvasae

~capoans

assssens

noencans

T

suasasne

sopcnace

asnanens

'YL

aprasenc

somgansad *

PEYTLY

LTI

pepeoan

suoa

PYTTTEYY.

PEETLIIY)

cesoncma

svpapssshacspanad

FEYYTTTY

asarecus

e L

besucagrmcsoRb ey

Acceplable
Conditional depending on
operaling pressures
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TABLE 24 continued

CHEMICAL

Sodium bromide
Sodium carbonale
Sodium chlorale
Sodium chioride |
Sodium chtorne 50%

Sodium cyande
Sodium lerricyanide
Sodium fenocyanide
Sodwm Huonda
Sodium hydroxide

Sodium hypochlorile
Sodium nitrale
Sodium pitrite
Sodium suilata
Sodium sullide

Toluene
Sodium thiosullat - Trichloroethylene
Stannic chloride anee Xylene -
Stannous chicdide "

Slarch
Stearic acid

. Sultur dipxide

Sultunc acid 50%
Sulluric acid 70%
Sulluic acid B0%
Sulturic acd 98%

Sullwious acid
Tannic acid
Yartanc acid
Transtormer oil
Trchloroacehc acid

Turpentine
Urea
Unna
Vinegar
Wines

Yeast

2nc carbonats
Zing chloride
Zinc oxide
Zinc suifate

75€ | 100F | 125F | 160°F | 175°F ]

ITTYYY

ssarwass

canasnen

LTITTITTY

svasamna

e

[FTTY TS

ssrvdmsefonavansy

assssnsvdinanines

sansavs

ELTTTLYPY

LLLETT YY"

renduned

LT LT TS

tasamun

LT Ty

s

[ S—— Yoo 01 1)
e asves onal. iing o

Aqua Regia
Bromina, gas
Bromine, liquid
Carbon disulfide
Carbon tetrachioride
Chlorine, gas '
Chioroform

Fluarine :

Nitric acid, above 70% conc.
Ozone

Sulfuric acid, fuming
Sulfur trioxide
Thyonit chloride

TABLE 25

NON Conveyable Chemicals in Polyethylene Pipe
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product description

Reducer/Cleaner: XYLOL, RZ K 4

(' aif Life: 36 months (unopened)

Xaging (weight/gal): 1 & 5 gal. containers;
12.5¢+1 Ibs./gal.
Shipping Weight: 1 gal.—13.3+.1 lbs.; 5 gal.—
66.2+.1 Ibs.

AMALYSIS:

Pigment by weight: 41.4% ;
Redlead.............coovvvnvnnnn 19.4%
Natural lron Oxide .. ................ 6.9%
Calcium Carbonate .. ............... 21%
Silicates ...t 13.0%
Tinting Pigment Present

Vehicle by weight: 58.6%

Chiorinated Rubber. ................ 11.7%
Aromatic Selvent .. .. ............... 31.8%
Chiorinated Waxes.................. 9.9%
Aliphatic Solvent . . ................. 7%
Other. ... e 1.5%
011, 100.0%

Limitations: HI-BILD Chiorinated Rubber Primer is
not resistant to most solvents, animal and
vegetable oil and fats common in dairies, packing
houses and sewage treatment facilities.

PRECAUTIONS: FLAMMABLE, VAPOR HARMFUL, CON-

TAINS LEAD.

Surface Preparation and Priming: All surfaces
must.be dry and free of oil, grease, dirt, rust or other

. =rface contamination.

\

.yanized Iron and Aluminum: Not appficable—
see Data Page E-14.
Masonry: Not applicable—see Data.Page E-14.
Steel/Iron: Minimum surface preparation is Power
Tool Cleaning per SSPC-SP 3-63. For severe exposure
or immersion service, blast steel to White Metai
Blast per SSPC-SP 5-63. Prime with HI-BILD Chlori-
nated Rubber Primer the same day and follow with
the recommended number of topcoats. -

Previously Painted Surfaces: (Not for Immersion)
HI-BILD Chlorinated Rubber Primer is not recom-
mended for application over other prime coats or
enamels unfess they are dried and hardened. If lift-
ing occurs (test a small area), the old paint must be
removed or apply a coat of KEM KROMIK® Metal
Primer, B5G N Z or B50 W 1 as a barrier coat,
Application: Apply HI-BILD Chlorinated Rubber
Primer directly to all properly prepared iron and stee!
surfaces.

Mixing and Application: Mix paint thoroughly by
boxing and stiming. May be applied by conventional
or airiess spray. Brush-application should be limited
to small areas. Be sure to coat thorougnly alf welds,
corners, etc. Apply at temperatures abcve 40°F and
relative humidity of less than 85%. Substrate tem-
peratures must be 5°F. above dew point.
Equipment

Brush (small areas only):

Reduce with up to 1 pint XYLOL per gallon if neces-

Y.
kuuwarn‘.iunal Spray:

ArSupply.................. 80 psi at nazzle,

fluid pressure 15 psi

T DeVilbiss JGA 502

[ 1 704 Cap, ETip
28

Reductlen . ...... Uptolpt./gal. XYLOL R2 K4
Alriess Spray:

Pump (Minimum) .......... SHERWIN-WILLIAMS

E Super Stinger®
FludPressure.................... 2000 psi
Strainer......................... 60 mesh
L 015
Reduction ................ If necessary up to

1pt./gal XYLOL, RZK 4
Cleanup Information: Clean equipment with XYLOL,
R2 K 4 following suppliers safety recommendations.

HI-¥IL SHERTAR™ EPOXY ENAMEL
' PartA BEI B 40
Part B, B6O Y 40

PRODUCT DESCRIPTION

A one coat, high build polyamide cured coal tar

epoxy enamel.

Uses:

® Heavy duty structural protection.

® Nanpotable water tank and pipe coating

® Liner for sewage treatment tanks and equipment

® Use one coat where 2 coats of standard coal tar
are normaliy specified

® Concrete and steel structures. No primer or top-
goat required

© Protection against splash and spillage of a wide
variely of chemicals

© Hi-Mil SherTar is recommended for:

penstocks -dam gates
* sewage treatment underground tanks
equipment plating operations
offshore rigs paper mills
canal linings salt and fresh water

chemical plants
tidal and splash
0nes

crude il storage

Performance Isformation:

Physical Properties:

© Abrasion resistance . ................ 433 mg.
(ASTM D4060, CS17 Wheel, 1000 cycles, 1 kg.
Taber Abraser)

O Flexibility . .« oncininiin cii v o passes
(ASTM D1737, 180° bend, %4 " mandrel)

® Pencil Hardness .. .............c...... =gH
(ASTM D3363) ‘

® Elcometer adhesion......... . =350 psi

® Dry Heat Resistance .................. 325°F.
{ASTM D2485)

@ Wet Heat Resistance .................. 140°F,

e Directimpact .................. =80in. Ibs.
(ASTM G14)

 Moisture condensation resistance, 100°F, 1000
ROUPS < oo simmes ssmim smpi g No failure
(ASTM D1735)

® Sait Fog resistance, 1000 hours ....... Excellent
(ASTM B117)

® Thermal shock, 250 cycles ........... Excellent
(ASTM D1211)

e Meets performance requirements of DOD-P-
23236R, (Replaces MIL-P-23236) Type 1, Class 2

Chemical Resistance Guide (ANS! N5.12): Consult
your Sherwin-Williams representative for specific
application and performance recommendations.

-1k~

Immersion Resistance:

e Aliphatic hydrocarbon soivents, gasoline, ker
sene, fuel oil, sour crude oil

e Lubricating oils, cutting oil, animal and vegetable
oils and fats

o Alkaiies

o Fresh water and sea water

Resistance to Fumes, Splash and Spillage:

®Weak solutions of mineral and organic acids:
SEVERE

 Aromatic hydrocarbon solvents: MODERATE

® Glycol ethers, alcohals, selected hydrocarbon sal-
vents, formaidehyde: SEVERE

CHARACTERISTICS
Finish: Semi-Gloss
Color: Black
Spreading Rate: 55 sq. f. per gal.
(theoretical—no loss*): @ 28 mils wet
*Allow for application losses and surface ireguiari-
ties when determining working requirements.
Recommended: 28 mils wet/coat
Fllm Thickness (spray): 20 mils dry/coat
Spreading Rate Coverage@ 1.0 mil dry (theo-
retical, calculated): 1140 sq. ft. per gal.
Volume Solids: 71% +2%
Weight Solids: 80% +2°
Application Conditions: Temperature (air surface,
matarial): 55°F minimum, 100°F. maximum.
Relative Humidity: 90% maxitnum
Substrate Temperature: 5°F. above dew point
Drying Schedule (temperature dependent) @ 77°
& 50% RH @ 28 mils wet: To Touch: 8-10 hours. To
Handle: 48 hours. To Recoat: 18 hours min.
Requires minimum 7-10 days cure before placing in
sarvice.
Pot Life: @ 70°F.: 4 hours., @ 100°F.: 1 hour
Curing Mechanism: Crosslink palymerization
Flash Point (catalyzed), Pensky-Martens closed
cup): 110°F.
Reducer/Cleaner; Reducer #54, R7 K 54
Shelf Life: Minimum 12 months (unopened)
Packaging:
Part A: 3 gal. per 5 gal. pail
Part B: 1 gal. can.
Weight/Bal. (catalyzed): 10.4+.1 Ibs./gal.
Shipping Weight: 46.5 Ibs./4 gal.
Application: Conventional and airless spray

ANALYSIS (MIXED):
Pigment by weight: 24%
Silicates .. ... 21%
Silica ..o 3%
Yehicle by weight: 76%

Polyamide Resin...........oo0eee... 11%
Epoxy Resin ...... S s s 14%
CoalTar.....oovvvviiiiiiiiinn ... 7%
L 2
Aromatic Hydrocarbon ................ 19%
L1 _3%
Totals .....ocooviiiiiiis, 100%

PRECAUTIONS: B69B40, COMBUSTIBLE
860V40, COMBUSTIBLE—VAPOR HARMFUL
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D=6F

p-6f (1)

Run-On Control Systems 40 CFR 270.21 (b) (2)

The Facility Standard statesthat to minimize leachate
generation: .

“The owner or operator must design, construct,
operate, and maintain a run-on control system
capable of preventing flow onto the active portion
of the landfill during peak discharge from at
least a 25 year storm.” .

Calculation of Peak Flow

1. Description of Hydrologic method used to estimate peak
flow rates. '

This will be done using methods as outlined in reference
section 2.4.3 par (1) (a} and (b).

2. Data and Input parameters,

- Soil classification determined from available soil
boring data.

« Runoff areas and siopes determined from available
topographic maps.

= Type of ground cover determined from field observation.

- On-site drainage data taken from present landfill plans..

3. Determine Peak Flow Rate 25 yr. $torm ' .

Using US Weather Bureau Technical Paper No. 40-25 yr. 24
hr. rainfall is 4.0 inches for this area.

Using US Soil Conservation Service Engineering Handbook
procedure:

ODitch Along Existing Haul Reoad

.Type "B" Soil

Slopes=Moderate (3-8%)

Most offsite area would be classed as "cultivated"

From the above a runoff curve number (CN} of 80 would be

conservative '

- Drainage area tributary to the most downstream ditch point
at NW corner of Cell II = 26 ac.

= Using Exhibit 2-8 sheet 12 of 21
Peak Discharge = 30 c.f.s.

- Using Exhibit 2-7

Runoff Depth = 2.04 inches.

| 2 I |
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D-6f (2)

Typical Secondary Ditch Drainage Calculation (along
N & S sides of Cell II}

Type "B” Soil
Slopes moderate (3-8%)
Surface Character-cultivated
Use Runoff Curve {CN) of 80
Drainage area tributary to the largest of these secondary
ditches = 4.4 ac.
- Using Exhibit..2-8 Sheet 12 of 21
Peak Discharge = 11 cfs..
- Using Exhibit 2-7
Runoff Depth = 2.04 inches.

Desiagn and Performance

The basic Run-On control facility is the drainage ditches

that run along the north west and south sides of Cell II.

As the cell is prepared for operation, a clay dyke is constructed
around the cell, through the upper sand formation and extending

5 to 7 ft. above normal ground surface. This dyke will prevent
run-on from entering Cell II from areas outside the cell.

The drainage ditches will be checked for adequate size and

~ capacity.

Ditch Along Existing Haul Road

bottom width = 3 ft.
sides slopes 1:2
ditch bottom slope 0.24%
“N" factor = 0.03
design Q = 30 c.f.s.
Formulas A = Q

Y

A= sd + wd
¢ = 1.49 (4)/6
N
R=A
wp
¥=c¢ RS
A=30c¢.f.s. _
775 Fopos. 10.9 sq. ft.
2

10.9 sq. ft., = 2d" + 3d d= 1.7 ft.

c=1d3 (1f 6D e 54.3

R=10.9 _
.8 ° 1.03

v = 54.3\[1.03 x .0024

2.70 fps (0K)

-156-



Since ditch bottom ié 6 ft. below top of dyke, there is nc problem
with this ditch handling rumon with no overflow into active areas.

Minimum freeboard = 6.0° - 1.7° = 4.3 ft.

Secondary ditches

Bottom width = 1 ft.

Side slope 1:3

Ditch bottom slope = 0.3%
“N" factor = 0,03

Design Q = 11 cfs. _
Same formulas as Major ditch

A=11 c¢fs. = 5.5 sq. ft.

7.0 Tps.
5.5sq. ft. = 3 d° +1d .d= 1.2 ft.
51.2

s
1

0.63

R = 5,5
: B.7

-

V= 51.2M/b.63 % .003 = 2.2 f.p.s. (OK)

Since the secondary ditches are all 5 ft. deep.and the point
analized is the worst point for volume of runoff to be handled,
therefore,there will be no problem with these ditches handling
run-on with no overflow into active areas.

Minimum freeboard = 5.0' - 1.2 = 3.8 ft.
Structural Design

A1l Run-on control conveyances are in the form of open ditches
constructed of available on-site CL or CH classification clay
soil material. This material has been used on-site for dyke con- -
struction and cover material for several years, and has proven
to be structurally stable, and easily compacted to specification
densities. Ditch velocities for the various design conditions
are very low and non-erosive. Very generous freeboard depths are
also available in all ditches. '
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D-6f (3)

| D-6F (4)

Construction

The ditch aiong the west side of Cell II adjacent
to the existing haul road is already existing.

The next step in the major ditch procedure is the
excavation of the sand formation and construction of the
clay cut off walls extending from the existing clay
formation up to plan grades. This cut off wall forms
one side of the ultimate ditch section, and provides an
engineered, clay barrier between the ditch and Cell II,
preventing both surface overflow and underground, intrusion
into the cell.

These two type of ditches, in combination, protect the
entire perimeter of the Cell from Run-on from adjacent Tand
areas. The ditch capacities and freeboard calculations
are set forth above, :

Maintenance

The generally low velocities and rates of flow, combined
with substantial excess available capacity substantially
reduce any expected need for repair, and also reduce the
possibility that a failure could result in run-on entering . "
the active areas.

However, all ditches will be inspectéﬁ on a regular basis,

not exceeding 3 month intervals, and any potential failure

areas repaired as appropriate. Active landfill areas that
are still below ground will be inspected on a weekly basis
or after each storm event to see that no failures in the
drainage system have occurred,
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D-6g

D-6g(1)

Run-0ff Control System 40 CFR 270.21(b)(3)

The Facility Standard states that to minimiZe hazards

- from run-off of contaminated liquid:

"The owner or operator must design, construct,
operate, and maintain a run-off management
system to collection and control at least the
water volume resulting from a 24-hour, 25-year
storm."

Calculation of Peak Flow

We are concerned here about the portion of the Tandfill
that is in a technically "active" stage at any one time.
This is understood to.mean all areas where waste has
been placed, that have not yet received completed final
cover,

This can be broken down into basic situations:
1. Fill surface below normal ground
2. Fill surface above normal ground

The general design concept to be used, will consist of
containing as much of the direct active area run-off as
possible, in or on the cell, while minimizing the amount
of this runoff that is allowed to enter the stored waste.
After collection and containment, and after the storm
event is over, the runoff will be removed for physical
evaluation, and possible treatment prior to discharge.
Method of discharge will be determined by the end
quality of the runoff. :

L4

Runoff Calculation Assumptions:

Formulas and assumptions are the same as used in the
Run-on computation:

Type "B" Soil

"Moderate slopes (3-8%)
Surface character "cultivated"”
Use Runoff curve (CN} of 80

Active Area Assumptions:

It is believed reasonable to assume that the maximum
"active" area at any given time will not exceed the
equivalent of half the overall cell area. This means

that at least half of the overail cell area of 7.65

acres would either be unfilled or have intermediate or
final cover over it at any given point in time. -
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D-6q

D-6g(2)

Run-Off Control System 40 CFR 270.21(b)(3) (Cont'd)

The exposed 3.8 acre waste area can be expected to be either
above or below ground at any given point in time, It is
also assumed that the below ground area is half exposed
waste, with the other half being unfilled cell. This then
results in typical design analysis area increments of

1.9 acres at the cell bottom, and 3.8 acres in the above
ground condition,

Peak Runoff Calculation

Under assumptions above, the "active" area was broken into
1.8 acre and 3.6 acre increments for analysis. Runoff
volume in a 25 year 24 hour storm as taken from US Soil
Conversation Service Engineering Manual exhibit 2-7 is
2.04 inches of runoff depth for a CN of 80.

Runoff Volume = 1.8 ac. x 43,560 x 2.04 = 13,330 cu.ft.

12
Runoff Volume = 3.6 ac. x 43,560 x 2.04

2

n

26,660 cu.ft,

This is the volume of tunoff in the design storm condition;
lesser storms than 25 yr. frequency will generate less runoff.

Design and Performance

The 1.9 acres in unfilled cell bottom area has its runoff
provided for through isolation from the portion containing.
waste by a series of cross dykes in the cell., The rungff
in the "clean" end of the cell is collected in the low end
of the cell and pumped out to the natural drainage system.

The area of exposed waste which is below ground, will not
have any separate, dedicated runoff collection system.
Several potential temporary means were considered, but
discarded due to practical difficulties in maintaining them
during the waste placement operation. What is proposed for
this stage of landfill operation is to allow the runoff
falling directly on the active work area to infiltrate into
the waste and be pumped out of either the temporary leachate
sumps on the waste side of the bottom cross dykes, or when
the bottom is filled, to be pumped out of the permanent
leachate collection manhole. It is felt that this is a more
practical way of handling runoff during this stage of the
landfill operation, and will result in some buffering of -
leachate volumes to be handled. While this may result in
higher contaminent levels in the leachate, it is felt that
this material must be handled as Teachate anyway. Emphasis
will be placed on keeping the exposed waste working face as
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D-6g

D-6g(3)

D-6g(4)

Run=0ff Control System 40 CFR 270.21(b)(3) (Cont'd)

small as possible, getting above ground as soon as possible,
and placing intermediate or final cover as soon as possible.
A1l of ‘these will tend to reduce the leachate generate while
the landfi1l is in a below ground condition. It is recognized
that this is the most critical period for control of leachate,
and it is our opinion that time of exposure reduction is the
most effective way to manage leachate generation at this stage.

The exposed area of 3.8 acres in which filling is complete and
the fabric liner placed, but which has not yet received final
clay cover, is the next most cirtical runoff collection area.
In this case, final cover will be placed from the high area
toward the low area of the cell, with the low area behind the
cell I fimal cover, and on top of the fabric cover liner to be
used for collection and temporary storage of runoff. The size
of this required system will be calculated. The final cover
drain pipes will have been installed through Cell I above the
fabric liner; they would have to be temporarily plugged.

This 3.8 acre area is approximately 300 ft. wide along the west
side of Cell I. Assuming the surface slope matches the final
cover grade of 3.5%, then the required depth of runoff water

at the downslope end to store 26,660 cu.ft. would be 2.4 ft.
This is significantly less than the available 4.0 ft.

The area in which final cover is almost complete, represents the
least critical runoff area, since runoff from this area has very
little chance of being contaminated and the end cover protection
system is almost in place. In principal this can be handled in
similar fashion as above, but as final cover is completed at the
low end of the cover {next to Cell I) then the runoff collection
system would be phased out. Any water seeping through the clay
cap will be collected on the fabric top liner and directed to the
perforated pipe drainage system along the downstream slope of
Cell II.

Construction

Most of the construction elements outlined above are part of
the normal required construction of the landfill, and are
covered elsewhere in this report, or in the accompanying plans.

Maintenance :
Since most construction elements are part of normal landfill

construction, their maintenance is part of that activity as well.

Temporary cross berms will be inspected weekly or after each

storm event to check for weak or failed areas, which if found

will be repaired as soon as weather permits. Temporary surface
containment berms will be inspected on the same schedule. Drain
pipes will be checked on the same schedule to see that no Tailure,
silting in, or o6ther blockage has occurred.

Runoff will be promptly pumped cut after each storm event, tested if
necessary and appropriately discharged as previously provided for.
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D-6h Management of Collection and Holding Units 40CFR 270.21 (b) (4)

The Facility Standard states that:

"Collection and holding facilities {e.g., tanks or
basins) associated with run-on and run-off controi systems
must be emptied or otherwise managed expeditiously after
storms to maintain design capacity of the system."

The only collection and holding facility proposed, is for contain-
ment of clean runoff in the trench bottom beyond the active face temporary
berm, and containment of surface runoff until final cover is completed.
Both of these facilities will be pumped dry immediately after each storm
avent. If there is any question of contamination of any of this runoff,
it shall be tested to determine if any treatment is required prior to
discharge. :

‘Runoff that is allowed to pass through the active area will be
removed from the leachate sump or leachate colTection manhole for evaluation
and possible treatment -prior to discharge to the municipal sanitary sewer
 system. A1l non-contaminated runoff will be discharged to the naturatl
drainage course. All contaminated runoff will be handled as leachate
and processed through the leachate holding tank, with ultimate discharge
to Wayne County's public sanitary sewer manhole #23A.
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Ford Allen Park Clay Mine

MID 980568711

Section E Groundwater Monitoring

Exemption From Groundwater Protection Requirements 40 CFR 270.1k(c),
40 CFR 264.90(b)

A waiver from the Subpart F groundwater monitoring requirements is
requested. Specifically, the requested exempiion includes all
sampling of the artesiaﬂ aguifer immediately below the in-situ
saturated clay liner. Annual stafic water elevaticns will be taken

for the operating life of the facility to verify the artesian aquifer

conditions.

E-la through ¢ Not Applicable.

E-14

No Migration 40 CFR 26L.90(b (&)
Refer to Attachment 15 for the demenstration to waive certain ground-
water menitoring requirements as provided for under 40 CFR 264.50(b)(4)

of the RCRA rules, based on favorable site geology to the aforementioned

rules.

Under the conditions.stated in this demonstration, there is no potential
for migration of Iiquid from the regulated unit to the uppermost agquifer
during +the active life of the regulate& unit and the post-clogsure care
rericd. The monitoring of water quality in the artesian aguifer cannot
possibly detect leachate migration from the overlying disposal site.
Accordingly, the Allen Park Clay Mine Landfill qualifies for the ground-

water monitoring waiver set forth under the applicable regulations.



The waiver provision was developed specifically for facility

site locations such as the Allen Park Clay Mine based on the

following discussion published in the Federal Register. .

Federal Register / Vol. 47, No. 143 / Monday, July 26, 1982 / Rules and Regulations

32293

Fourth, the owner or operator of a °
regulated unit may be excluded from
Subpart F if the Regional Administrator
finds that there i3 no potential for
hazardous constituents to migrate from
the regulated unit to the uppermost
aquifer during the active life of the unit
(including the closure period) and the
nost-closure care peried specified under
§ 264.117. This exclusion is designed for
units located in hydrogeologic settings
that prevent leachate migration 1o
- ground water for very long periods. In
such a setting, hazardous waste
- leachate would simply nct be able to

" reach ground water during the active life

of the unit and the post-closure care

_peried. Where there is a high degree of

confidence that such a hydrogeclogic
selting ia present, EPA decided that it
would be of little valug to require the

- permittee {o implement a.detection

monitaring program. (Such a program
would simply not detect contumination
during the active life of the regulated
unit plus the post-closure care pericd.)

-16k-

* Moreaver, EPA believes it may be
productive to sxclude such locatians
from ground-water mentitoring. Such
locations are relatively desirable for
wasle disposal because soils which
provide long dalays in the arrival of
leachate in ground water may alsc have
characteristics that attenuate hazardous
constituents. Excluding ground-water
monitoring requirements at such
locations could encourage the use of
such environmentally desirable
locations.




Attachment 15

Ford Motor Company

Allen Park Clay Mine Landfill

E.P,A, I.D. No. MID 980568711

Demonstration for Exempiion of Subpart F Requiréments
Under 40 C¥R 264.90 (b} (4)

Demonstration is hereby made to waive certain groundwater monitoring requirements
as provided for under 40 CFR 264.50 (b) (&) of the RCRA rules, based on the favor-
able site geology to the aforementioned rules. Specifically, the requested ex-
emption includes 211 sempling of the artesian aquifer immediately below the in-
situ saturated clay liner.

Site Description

Depositional Envirommentd:

The site hydrology is governed by the last glacial period in which the Huron=
Erie ice lobe occupied southeast Michigen as shown on Exhibit A. When the ice
lobe retreated, a proglacial lake (Lake Meumee ) formed, as shown on Exhibits B
and C, The 51te vieinity is located at least 16 mlles from the shores of this
lake., The clay sediments deposited in the site viecinity reflect this low energy
depositional enviromment. The lacustrine clay is generally 80-120 feet in thicke
ness and has become an effective aquiclude since the recession of the lake. The
recharge area for the underlying aquifer is the morailne and ocutwash complex to
the northwest and the underlying Devonian carbonate formations.

Artesian Agquifer:

The confined aquifer is located approximately TO feet below the existing grade

- a}% the Allen Park site and varies in thickness from one to six feet. Tt exerts

‘an upward hydrostati¢ pressure on the clay aquiclude equivalent to 80 feet of head.
This hydraulic gradient in the upward direction is a counteracting force against
those of leachate migration (drag coupling effect and chemico-osmotic diffusion).
Under these conditions, there is no potential for migration of 1iquid from the
regulated unit to the uppermost aquifer during the active life of the regulated
unit and the post-closure care periocd. Refer to Exhibit D for a full discussion
on leachate migration at the facility.

Subsurface Soil Coanditions:

The uniformity of the clay sediments in +the Detroit area (Erie-St. Clair Plain)
has heen documented by the numerous soils exploration and foundation engineering
studies required for &l11 of the building and construction projects in the vicinity.

To be site specifie, the following documentation has been established:

1) (Clay mining operations, excavating clay for the manufacture of cement, have
encountered more than LE feet of uniform material over the entire site.

2) Seismic work on the cell bottom indicates that the bedrock is between 57 and

T0 feet below the cell bottom with uniform material to that depth. Refer
to Exhibit E.
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3) Soil samples taken from the five most recent berings indicate the clays
are saturated to the surface fram the artesian aquifer. Refer to Exhibit

L) Soil tests performed (grain size analysis, atterberg limits and permeability)
on the clay provided more than adequate uniformity. Refer 4o Exhibit G.

Sj The 12 deep borings indicate uniform soll conditions. Ref@f‘to Exhibit H.

6) The deep monitor wells into the artesian aquifer provide piezometric surface
elevations that are consistent with the regional data which conclude that
ground surface is beleow the piezometric surface. Refer to Exhibit H.

T) Additional studles, maps, and tests relating to subsurface conditions at the
site indicate that subsurface clay is in excess of 25 feet fhick with a
permeability coefficient which is no greater than 6.0 x 107 'cm/sec. In
addition, the underlying artesian aquifer exerts hydrostatic pressure in an

- upward direction which precludes the possibility of leakage from the cell
inte the liner during the active life of the disposal facility. Refer to
Exhibit H.

8) Additional geolbgical information is provided by W. H. Sherzer, "Geological
Report on Wayne County"”, Publication 1T, Geological.Series 9, 1513.

Swmary: | ;
Under the conditions stated in this demonstration, thére is rno potential for
migration of liquid from the regulated unit to the uppermost agquifer during the
active life of the regulated unit and the post-closure care pericd. The monitoring

" - of water quelity in the artesian aquifer cannot possibly detect leachate 'migration

from the overlying disposal site. Accordingly, it is therefore believed that the
Allen Park Clay Mine Landfill qualifies for the groundwater monitoring walver set
forth under the applicable regulations. .

Prepared by: David S. Miller, Geologist
) Mining Properties Department
Rouge Steel Company
(University of Michigan B.S. 1977)
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Exhibit b

M
. Report Prepared for:
Wayne Disposal, Inc.
CONTAINMENT INTEGRITY OF ALLEN PARK
“ : CLAY MINE/LANDFILL
by

, Donald H. Gray
Professor of Civil Engineering
The University of Michigan

Ann Arbor, Michigan

July 1983
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SUMMARY

The possibility of leachate migration downward from the
Allen Park Clay Mine/Landfill and contamination of an aguifer
beneath were evaluated.

Analyses show that density differences between the leach-
ate and groundwater will not cause a downward migration nor
will they lead to a diffusion efflux from the site. & thick,
uniform layer of silty clay beneath the site coupled with an
upward hydraulic gradient effectively precludes the latter.

Comparison with results of salt water intrusion studies
across clay agquitards having similar properties as the clay
beneath the Allen Park site show that the solute (salt) will
take at least 800 years to0 migrate across a clay barrier 30 feet
thick under chemico-osmotic diffusion alone. A counter (or

upward} hydraulic gradient will lengthen this breakthrough
time even further. _ *

There are insufficient amounts of organic compounds in

the waste to affect the permeability of the clay. The proba-

bility of accelerated leachate migration through the underily-
ing clay is not supported by the composition of the wastes
and the nature of the clay nor by the findings of leachate
permeability studies reported. in the technical literature.

Under these circumstances any observed increases in
contaminant levels of monitor wells in the aquifer underlying
the site could more reasonably come from sources laterally

upgradient from the site rather than the ¢lay mine/landfill
above the site. : o :
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CONTAINMENT INTEGRITY OF ALLEN PARK CLAY MINE/LANDFILL

I. INTRODUCTION

The Ford Motor Company who operate the Allen Park Clay
Mine/Landfill have recently petitioned to discontinue ground
water monitoring of an aquifer located approximately 70 feet
below existing grade at the site. The landfill is underiain
by dense, lacustrine clay which behaves as an aquiclude or
aquitard. At least 25 feet or more of residual clay
thickness separates the bottom of the landfill from the
underlying aquifer. The aquifer is under artesian pressure
and exerts an upward hydrostatic pressure on the base of the
clay aquitard equivalent to 80 feet of head. A general cross
section or profile illustating these soil and hydroloegic
conditions at the site is shown in Figure 1. '

Applicant maintains in his petition for discontinuance
(EPA I.D. No. MIT 980568711) that monitoring is not necessary
at the site because of a) the dense, uniform clay underlying
the site which has a hydraulic permeability no greater than
6 x 1078 cm/sec and b) the artesian pressure in the underlying
+ aguifer which results in an upward hydraulic gradient across
the overlying clay aquitard, Applicant claims that these .
* site conditions will preclude the possibility of leachate
migrating downwards out of the landfill and eventually conta-
minating the aguifer. ' :

In response to this-petition, the Wayne County Department
of Public Health has raised several questions and concerns
(letter form R.N. Ratz, Public Health Engineer, to B. Trethewey,
Mining Properties Department, Ford Motor Company, 28 April 1983).
The following concerns were raiseéd in the letter:

l. The petition/report fails to address the. possibility
©f leachate migrating down due to differences in
densities of the leachate and groundwater.

2. The petition/report does not indicate if there are
: any organic constituents in the leachate that may

increase the clay's permeability and permit downward
movement. _

The purpose of the present report is to respond to the’
above stated concerns. Additional information about the geo-
hydrology of the site, about past containment/migration studies,
and about the likely nature of the leachate and its effect on
clay permeability are evaluated herein to determine the danger
©f.landfill leachate migrating downwards from the site and
reaching the underlying aguifer.

=17l
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II. THE INFLUENCE OF PERMEANT DENSITY ON LEACHATE MIGRATION
’ ACROSS CLAY BARRIERS

A. GENERAT

Permeant density plays a direct and indirect role in flow
phenomena in porous media. Permeant density can affect solvent
or solution flow rates via its influence on hydraulic conducti-
vity. This influence can be calculated and shown to be minor or
insignificant compared to the more likely and important influence
of permeant density on solute diffusion.

A newly lntroduced permeant with a high concentration of
dissolved material (e.g., a 1eachate) will also have a higher )
density. This high concentration in turn will cause the solute
to diffuse through a porous medium to. regions of lower concentra-
tion. It is this manifestation or aspect of a density increase
in the permeant that requlres careful scrutiny and analysis. In
other words, the role and influence of permeant denszty are
more important to solute diffusion under concentration gradients

as opposed to solvent (or solutlon) convection under hydraulic
gradients.

The analyses that follcw are offered in support of these
claims.

- . . L]

B. JINFLUENCE OF PERMEANT DENSITY INCREASE ON HYDRAULIC PERMEABILITY

Both the viscosity and unit weight of a permeant can influence
the permeability of a s0il to a particular permeant. The hydraulic
conduct1v1ty is defined in this case as a flow veloc1ty under
a unit hydraulic gradient (the usual practlce in eivii englneerlnc)
The influence of permeant density and v1scoslty can be ascertained
explicitly by defining another permeability, i.e., the "intrinsic®
or "absolute® permeability Co :

K=kp . @)
¥

hydraulic conductivity, cem/sec

intrinsic or absoclute permeablllty,.
permeant density or unit weight, dynes/cm?
permeant viscosity, poise

where:

Ne.o¢

The intrinsic permeability(K) is a property only of the
s0lids or matrix through which the permeant passes. Accordingly,
for a particular soil (i.e., given grain size distribution and
so0il structure) and in the absence of permeant-soil rea_tlons,

X should be a constant. The influence of a variation in visco-
sity and density of the permeant on the hydraulic conductivity
can be determined from this fact and from a relationship derived
from Equation 1, viz.,
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ke = %, (%2780 0,0, - (2)

wvhere: subscript 1 - initial conditions (grnd water)
subscript 2 - final conditions (leachate)

An increase in density of the permeant will apparently
cause a higher permeablllty. But, this same increase in
denszty can also result in an increase in viscosity which
will reduce the permeability. Both influences together will
tend to offset one another, and it is unlikely that a density
increase in the permeant (leachate) will slcnlflcantly affect
hydraulic conduct1v1ty. Furthe:more, even if viscous
retardation is discounted, density increases are highly
unllkely to significantly increase permeabzllty in actual
practice as the following example will show.

Assumé the ground above an aqultard or clay barrier is
flooded with a fairly concentrated brine solution, namely
sea water. The dens;ty of sea water (with a TDS of 36,000 ppm)
is 1.036 gm/ce at 4° C vs. the density of the present intersti-
tial water (with an average TDS of 1550 ppm) which is 1.002
gm/cde., This leads-te a density ratio of 1.034 which is equiva-
lent to only a 3.4 per cent increase in hydraulic conduct1v1ty
(dlscountlng viscous retardation). Therefore, density has
little effect on hydraulic conductivity despite the almost.20
fold increase in dissolved solids concentration. It is the
influence of the latter change, i.e., the increase in dissolved
solids concentration, that requires careful analysis in evaluat-

1ng the effectiveness of a clay barrier in containing 1eachahe
migration in thls case. -

C. INFLUENCE OF PERMEANT DENSITY INCREASE ON SOLUTE DIFFUSION

l. Background

Dissolved solids or solutes in a permeant can be trans-
ported through soils under both hydraulic and concentration
gradients. The former is referred to as "drag coupling” and
the latter as "chemico-osmotic diffusion.” Beth types of
movement should be considered when evaluating the effective-
ness of a clay barrier for preventing leachate migration.

Chemico-osmotic effects in fine grained soils have
been examined in some detail by Olsen {1969) and Mitchell
et al. (1973). The lmportance of chemico~osmotic diffusion

Increases in fine grained soils wilth low hydraulic conducti-
vities. Studies commissioned by the State of California(l1S71)

on salt intrusion problems in aguifer-aguitard systems have
shown that as aquitards become c¢lay rich and thei { permeabl-
lities fall to levels on the order of .002 gpd/ft~ or 1077

cm/sec, the migration of solutes will be contreolled by chemico-

osmotic diffusion.
-17k4-



e~

—

2. Flow of Sclute under Combined Hvdr. and Chem. Gradients

Equations can be derived which describe the flows
of soliute and solution in the pores of a sediment. The
derivation of these egquations and assumptions on which
they are based are given by Mitchell et al.(1973). The

~one~dimensional, vertical, steady state flux of solute

across a clay aguitard under a combined salt concentra-
tion{chemical) gradient and hydraulic gradient is given
by the followlng relatxonsth:

wheres q; = galt flux across an acultard, moles/sec/cm
ah/ez = hydraulic gradient {dimensionless)

Bcg/bz = golute concentratlon gradient, moles/cm®
diffusion constant, cm~/sec

@Vra)c_,,k + gk 13n/2z + [ D'+ c;kchl 3¢ /3z  (3)

]

R = gas constant, ergs/mole/®K

&, = density of water, dynes/cc

T = absolute temperature, °K

¢, = average salt concentration, moles/cc

hydraulic conductivity, cm/sec
‘chemlco~osmot1c ceupllng coefficient,
cm /mole/sec

k
kc.h

Relatlve contributions to the sali or solute fiux

_ can be calculated from Equation 3. Movement of solute
‘can occur by diffusion whether a hydraulic gradient is

present or not. A superposed hydraulic gradient may re-
tard or accelerate movement of solute depending on:

a) Relative magnitude and direction of the hydraulic
and solute concentration gradients.

b) Values of the hydraulic conductivity and chemice-
osmotic coupling coefflclent.

Equation 32 only ylelds the sheady state flux of solute
under combined hydraulic and chemical gradlents. Equations
can also be derived that give the initial ‘or time dependent
soclute fluxes and the time required for "breakthrough® or
first appearance of increased solute concentration on the
dowvnstream side of the aquitard. This initial, non-steady
state process is quite complicated. Examples have been
worked out for aquitards of different thicknesses and compo-
sition by Mitchell et =21.(1973).

One of the most important findings of these studies
on salt flux across clay agquitards was the importance of
aquitard thickness on breakthrough time. Beczuse the ini-
tial movement is non-steady, the breakthrough time increases
with the sguare of the thickness ©of the agquitard. Theore-
tical studies of sall water intrusion across aquitards
(State of California, 1971) have shown that salt ions will

w5
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take up to 800 years to migrate across an aquitard 30 feet

thick under chemico-osmotic diffusion alione. If the thick-
ness is reduced to 10 feet, the breakthrough time decreases
to only 80 years. The presence of an hydraulic gradient
could either accelerate or retard this time depending on
the relative magnitude and direction of this gradient and
other factors cited previously (see Figure 3).

Likelihood of Solute Efflux Through Clay at Allen Park Site

Solutes will tend to migrate or diffuse downward from
the landfill along a concentration gradient. On the other
hand, this movement can be impeded or even arrested by
the upward hydraulic gradient as a result of artesian
pressure in the underlying aquifer. Static water levels
in monitor wells around the landfill show that the piezo-
metric surface is almost 10 feet above existing grade or
ground surface elevation at the site (see Table 1). The"
net, steady state flux of solute, if any, can be deter-
mined under these conditions from the solute flow equation
cited previously (Eguation 3). '

It is also pertinent to examine the results of a

‘similar type of study commissioned by the State of

California (1971). The latter study was designed to :
determine salt efflux rates and breakthrough times in‘an - -
"aquitard-aquifer system in the coastal ground water

basin near Oxnard, California (see Figure 2)}. The

‘problem posed in the California study was basically the

same as the pre-sent one; namely, given a sudden

increase in dissolved solids or solute concentration.

atop a clay barrier (or aquitard) how long before the

salt migrated downward and reached an underlying aquifer

and at what rates of efflux? The problem was compounded

in the California example as a result of drawdown of the
piezometric surface in the underlying agquifer which also

caused a downward hydraulic gradient. :

The two aguitards are quite similar in their
important respects. Both are approximately the same
thickness, have the same initial dissolved solids concen-
tration, and are composed of clayey sediments with low
hydraulic conductivities. The salient charateristics
and parameters of these two agquitards are summarized
and compared in Table 2. The main difference appears
to be in their respective hydraulic conductivities--
the Allen Park clay is an order-of-magnitude lower.

A dissolved solids concentration equal to that of
sea water was assumed in the leachate overlying the Allen o
Park clay. Sea water is a good “worst case" choice because e
sodium jons have high diffusion mobilities and are not
preferentially adsorbed on clay exchange sites as heavy

-176-
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TABLE 1. ALLEN PARK CLAY MINE
MONTTOR WELL - MATER LEVEL READINGS
w : - | (]) Ground Water(2) - Ground ﬂater(a) . Ground water(J)
: ell Ground : Well Elevation Etévation Etevation Elevation
| Number Elevation, Ft, UsGs - | 11-4-81 A §-29-81 3-26-81
} 2 505.1 . 600,76 600.67 6 600.44 600.21
| 5 595.7 605.92 605,09 at  6oa.62 604.49
7 594.1 . 597.35 591.00 > 593.23 594.14
10 5034 - 603.03 . 601.8) 8.4 601.93 601.56
Ll w0 593.9 601.47 607.21 73
w02 591, 3  600.81 03224 A
W-103  591.9 - §05.06° 603.50 ~ Q¢
N-104 594, 1 603,82 - 603.81 16
=105 594.5 . 604.08  603.86 a,d
| (]) Hell Elevation 1s recorded as top of standpipe. Bpy = 89
: (2) Data Récorded by Michigan Testing Engineers, Inc.
(3) Data obtained from Michigan Department of Natural Resources.
(4) Well extended temporarily to obtain water level, )
TABLE 1
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TABLE 2. COMPARISON OF AQUITARD PROPERTIES AND SITE PARAMETERS

AQUITARD PROFERTY
OR SITE PARAMETER

Composition

OXNARD

CALIFORNTA

clayey silt &

- 8ilty clays

Thickness, ft

Ave, Water Content, %

Ave. Liquid Limit, %-

Ave. Hydraulic Conduct, cm/sec
Hydraulic Gradient |
Initial {interstitial)

Pore Water Solute Cong, ppm
Final Solute Cbnc, pPpm

Chemico—OsmotiC'Céupling
Coefficient, cm”/mole/sec

_1f8_

30
24
31
-7
1 x 10
0D.33 - 1.0
{downward)
1800
36,000
-4
6.2 x 10

ALLEN PARK

MICHIGAN

silty clay

25 - 35
20
28
-8
2.6 x 10
2.7
{(upward)
1550

36;000
{assumed)

-4
6.2 x 10
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Figure 2. Generalized cross-section of multiple aquifer in s
coastal basin, Salt flux across aquitard can occur &s
result of either salt water intrusion into agquifer (1,2)
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coastal waters or marinas (3,4), or from salt contamina-
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o
O

{ . i
NoCl CONCENTRATION = 0.6 NORMAL
N THE OXNARD AQUIFER

o
|

PUNMPING FROM MUGU
1.0~ DRAWDOWN =lOFT.

FLOW RATE (rnolaJ‘t:hsuzl.v.enc}ll!0'B

0.5 - T
-NO PUMPING FROM MUGU
100 1000 10,000 100,000

TIME (YEARS)

Figure 3. Solute efflux across agquitard into underlying aquifer as
s result of salt water intrusion in overlying aquifer.
Aquitard is7 90 feet thick and bas a hydraulic conducti-

vity of 10/ cm/sec. Pumping from lower (Mugu) aquifer

superposes & 0.33 downward gradient on system.
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metal ions would tend to be. The same cherico-osmotic
coupling coefficient used in the California agquitard was
also assumed applicable for the Allen Park clay. The value
used is reasonazble for the type of clay sediments present.

Results of the California study are presented in Fig-
ure 3 which shows the salt influx into the underlying agqui-
fer as a function of time. Curves are presented for a no
drawdown and 10-foot drawdown case (assuming the hydraulic
gradient acts in the same direction as the salt concentra-
tion gradient). The horizontal portion of the two curves
represents the steady state salt flux.

The main things to notice from this figure are the
large breakthrough time (800 years) for the "no drawdown®
case {i.e., in the absence of any hydraulic gradients)
and the fact that in this aquitard the salt flux
caused by drag coupling under a hydraulic gradient is
larger. The steady state salt flux from the drag coupling
under a combined 10-foot drawdown and salt concentration
gradient is almost three times that from diffusion alone
(no drawdown). Hence, in the event the hydraulic gradient
was reversed, there would be no breakthrough and no down-
ward salt flux provided the upward gradient exceedsd about .
0.2. 1In other words, under these conditions the two salt
fluxes would be mutally opposed and exactly counterbalgnced.

The relative contributions to steady state efflux in
this example can be calculated with the aid of Equation 3.
The following parameter values (taken from the study) were
used in the calculation:

ah /ez = Ah /AL = 10/30 = 0.33

dc foz = (cs:-— g1 )/AL = 0.57 x 10 = 0.62 x 10 moles/cm®
914 . :

S = (o, + o )/ 2= (0.60 ——20.03):{10 = 0.32 x 10 moles/cx®

L4

laswcmF/Sec

8.32 x 107 ergs/mole/ °K
= 300 °K

A I I~

10° dynes/ce i =
-
L 10 om/sec

- .
Kep = 6.2 x 10 cms/mole/sec

Using these values the calculated contributions to
steady state solute flux are respectively:

=180~
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Drag Coupling: Js, = [(Vu/R’I‘)cs Koy * Cgkpl2@h/az

- D .3 7
= [10%(2x1077 ) + 0.32x10° {10 )% 0.33
[8.32%107(.3x103)

= 1.056 % 10 moles/sec/cm&

=g
= 0.98 x 10 moles/sec/ft:L

Chemico-Osmotic Diffusion:

%, = [ D+ gkpldg Rz
= [107% + 2x10 ] 0.62x10 °

. = §{
0.63 % 10 moles/sec/cmz

) -8 .
0.58 % 10 moles/sec/ftz"

The total salt flux is the sum of the contributions
from drag coupling and chemico-osmotic diffusion or

I = J.S‘ + Js;_ .

-8
(0.98 + 0.58) x10

1.56 x 10'5 moles/sec/ft‘L )

- These calculations are in agreement with the results
shown in Figure 3 for steady state salt inflow under com-
bined gradients. They also illustrate that the drag
coupling contribution under a 10-foot drawdeown (0.33

hydraulic gradient) exceeds the chemico+«osmotic diffusion
contribution. '

_ In the case of the clay agquitard beneath the landfill
at Allen Park, the average hydraulic qgnductiy}ty is almost
an order-of-magnitude lower (2.6 x 10 ®wvs. 10 cm/sec).
This will tend to decrease the drag coupling., On the other
hand, this tendency will be more than offset by higher
hydraulic gradients at this site. If the level of the
leachate is kept at or close to the bottom of the landfill,
then the gradient will approach 80/30 or 2.7. The drag
coupling component of solute flux in this case will be

- -3 -8, . '
3 =1 10%(2x10 ") + 0.32x10° (2.6x10)] x 2.7
v 8.32x107 (.30

w-ld, - i .
[ 6.008x10 + 0.832x10 ] x 2.7

i

= §}
2.25 % 10 moles/sec/cn™

]

2.08 = 10—-& moles/sec/fe
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This flux is greater than 3X the chemico-osmotic flux;
and since it acts in the cpposite direction, there will
be no net downward flux of solute at the Allen Park site.
The critical hydraulic gradient to maintain a zero net salt
efflux is 0.8. This means that the groundwater table could
rise to within 12 feet of present ground elevation (~595 ft)
. in the 1andfill and there would still be a sufficient upward
hydraulic gradient {drag coupling effect) to completely
counter solute efflux under chemico-osmotic=A&iffusion (see
summary below). '

Position of Ground Upward . Net, Steady State
Water Table in the Hydraulic Solute Efflux Rate
lLandfill Gradient (moles/sec/f+™)

o ' -8
At bottom ) 2.7 - . ' -1.51 x 10
, (net influx)
12 feet from top 0.8 ‘ zero
-8
At top ' 0.33 +0.32 x 10

These calculations are based on the existence of a static
or piezometric head in the underlying aquifer approximately
9-10 feet above ground elevation (see Table 1}. :

Assumption of worst case conditions, namely, a rise -
in the groundwater table in the landfill to ground surface
elevation, leads to a small, steady state efflux rate from
chemico-osmotic diffusion. This occurs because the
resulting hydraulic gradient ( 0.33) is no longer large
enough to completely oppose the chemicososmotic salt flux.

The breakthrough times, however, would be so immense
(1000's of years) that the steady state flux under these
conditions is largely irrelevant.

It is important to note that the preceding calculations
are also based on the following "worst case™ assumptions:

1. A highly saline leachate with a concentration
and composition equal to that of sea water.

2. No interaction between the solute and clay.
In actual practice, there would be some uptake and adsorp-
tion of solutes on the clay. This adsorption would

attenuate or limit further solute concentrations in the
leachate as it passed through the clay.
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III. EFFECT OF LEACHATE CONSTITUENTS ON THE PERMEABILITY OF CLAY

A. GENERAT BACKSROUND

The possibility that leachate--either in the solvent or
solute phase--might affect clay permeability and hence its
containment integrity has been raised by a number of invostiga-
tors (Anderson and Brown, 1981; Haxo, 1981; and Folkes, 1982).
One ©f these studies has shown that concentrated organic liquids

can increase clay permeability by several orders-of-magnitude
{Anderson and Brown, 1981). :

All of these studies were conducted in the laboratory
vith simulated leachates from particular types of wastes and
under particular testing conditions. The danger of blindly
applying these test results to a field situation have been

‘noted recently by Gray and Stoll {(1983). It is essential to
ask the following before the results of these lab tests can
be applied to a given field situation:

1. ¥What was the nature of the leachate in the lzb tests?
What are the concentrations of various constituents
in the leachate in the field as opposed to the 1lab
tests? How relevant are the lab test results in the
light of potentially large differences in leachate
composition (lab vs. fi€ld)? _

-

2. How did the leachate contact or interact with the clav
- in the lab tests? Was it forced through? 1f so, at
what gradient? _ Is there any prospect that the leachate
will be able to penetrate/permeate through the clay
containment in the field in like manner? In other words

are the necessary gradients and other conditions present
to permit this to happen? "

3. ¥hat was the fallure or eclavy degradation process by
which the apparent permeability increase occured in
the lab tests? Was it by a) dissolution, b) syneresis,
c) piping? Could these mechanisms rezsonably occur
in the field given the type, water content, and density
of the in-situ clay plus the nature and concentration
of organic and inorganic compounds in the leachate?

B. WASTE AND LEACHATE COMPOSITION AT THE ALLEN PARK CLAY MINE

The types, composition, and relative amounts of wastes
placed in the Type II Solid Waste Landfill at Allen Park are
shown in Tables 3 and 4. The results of typical E.P.T leachate
.tests on these wastes are shown in Table 5. The likely nature
and composition of the landfill leachate can be estimated from this
information. This estimate is adequate for purposes of evaluating
the probable effect of the leachate on clay permeability.
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TABLE 3. ALLEN PARK CLAY MINE - SOLID WASTE
LANDFILL CONSTITUENTS |

Fly Ash - 50%
Elest Furnace Filter Ceke - - 15%
Construction Debris - Sweepings - Clean;ﬁpl - 1hg
BOF Dust - &4
Foundry Sezi - %
.E&ectfic'Fu:nace Dust - b, 8%
Q;él_and Coke | | - 39,
| Ccke Oven Decanter Ter Sludge - 0.6%
Glass - 0.5%
Wood Ash . - 0.5%
BOF Kish - 0.3%
Wastevater Treetment Sludge - o.2%
Grinding Mud E - 0.1¢
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AYuminym
Stiicon
Potass him
Sodfum
Filvoring
Cyanide
Phenol

Haphihalene

TABLE 4. ALLEN PARK CLAY MINE WASTES. TYPICAL
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forametor

Arsenic
Barium
Cadmium
Chromium
Leud
Mercury
Selenfum

Silver

TABLE 5,

Blast Furnace

ALLEN PARK CLAY MIHE SOLID WALTES

TYPICAL E,P,T., LEACIIATE TEST RESULTS (Mg/1)

BOF 1'lue

Flue Duolk ot
0.0h 0.02
0.8 {0.0h
0.01 0.03
2 0.1 £ 0,05
0,2 1.7
0.0007 £ o0.01
1,0 40,01
£ 0.1 {0,01

HWustlownler

Blagt Furnace Foundry DOF Coke Trcaluent
Wiltor Cake Sand Kish - Dreczao Shulee

Lo 0.03 0.1 401 .ol

(0.8 ¢0,08 0.8  l0.8 K'Y

£ 0,08 40,005 £0.005 (o.oos' .005

Z 0,05 0.1 (0.1 £0,1 103

1.7 0.2 Lo.2 £0.2 L0

{ 0.2 {0.2 0.2 Lo.2 SO0y

0.0, 0.10 0.h 20,5 00

£ 0,01 0.1 40,1 0,1 RLUD

Compile 1 By 0
aareh |, 19,
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The data in Tables 3 and 4 indicate that 50 per cent of
the solid waste consists of relatively inert fly ash and that
some &9 per cent of the wastes consist of materials that do
not contain significant amounts of heavy metals (2Zn, Pb, Cd)
or organics known or suspected to be toxic such phenol and
naphthalene (see Table 4). The coke oven decanter tay sludge
is a possible source of organics {phenol and napthalene), but
this waste comprises only 0.6 per cent of the total stream in
the Type II Sol;d Waste landfill.

C. PROBABILITY OF ORGANICS IN LEACHATE AFFECTING CLAY
PERMEABILITY AT ALLEN PARK SITE

Anderson and Brown (1981) found that several organic
ligquids, viz., aniiine, acetone, ethylene glycol, heptane,
and xylene, cause large increases in. permeability of four com-
pacted clay soils. - Pure organic liquids were used in their
study. One of the authors (Anderson, 1982) later emphasized
that their results cannot be used to support claims that clay
liners permeated by dilute organic liquids may be susceptibile
to large permeability increases.

Haxo (1981) reported results of up to 52 months of liner
exposure to selected industrial wastes. He included several
organlc vastes, namely, aromatic oil, 0il pond 104, and a
pesticide. The results of large permeameter tests on a compacted
fine-grained soil and admixed materials are summarized in
Table 6. Although a small amount of seepage passed through
the compacted, fine-grained soil 11ner, no permeability increases
wvere reported with any of the organic wastes.

On the basis of these studies and with the caveats noted
at the beglnnlng of this section in mind, it is possible to
evaluate the likely effect of the landfill leachate on clay
permeability at the Allen Park Bite.

i. Type II Solld Waste Landfill

As noted previously the existing landfill contains
small quantities of coke oven decanter tar sludge whlch
is a possible source of organics (phenol and
naphthalene), but this waste comprises only 0.6 per
cent of the totiél. Phenol and naphthalene are present
in the tar component of this waste in concentrations
estimated by Desha (1946) of 0.1 and 2.2 per cent by
weight respectively. Accordlngly, the amount of phenol
and naphthalene present in the total waste stream are
-.006 and .013 per cent by weight respectively. These
amounts constitute a very low fraction and they suggest
that leachate from the totazl waste stream will tend to
have very low concentratlons of phenol and napthalene.
Therefore, the organics in the leachate from the Type
IT Solid Waste landfill are quite unlikely to affect
tlay permeability.
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TARLE 6, EFFECTS 0F>INDUSTRIBL WASTES ON SOIL AND ADWIX LINERS
' (from Paxo, 1981)

x Lead ' Oily waste
Liner Acldlc waste : Alkaline waste (low lead gas _ Pesticide
maicrial {HNQ,, HF, HOAC) " {spent caustlc) washing) Aromatic ol Oil pond 104 {weed killer)
Compacted Not tested Measurable rate of secpage k=1 8x10°" t t
finc-grained soll Uy = 07" 00 m /s, waste k=2.4x 10710
303 mm thick _penetrated 3-Semafier J0months (@) © k=2.6x 10710
. (tests on soil
_ . sfler 30 months)
Soil cement Not tested No measurable seepnge after 30 months
100 mum thick '
Maodified bentonlte Not tested Messurable seepage afier 30 monthy, channelling of waste Faifed : t
and sand (2 types) Into bentonite (b) {waste seepage
127 mm thick _ . through liner)
Hydraulic asphalt ‘ . Failed Satisluctory 'Waste staing Not tested Not tested Satisfactory
concrete below finer
64 nm thick saphaii mushy
Spray-on asphalt Naot tested Satisfactory Waste stains Not tested . Nottested Satisfactory
and febric below finer : .
8 mm thick

*From dats presented by Hano {I9|)-.
tSame a1 (a).
tSame a8 (b),



i1

2. Tvpe I Hazardous Waste Landfii?

In the future the decanter tar sludge will be
placed in a separate landfill that will be upgraded to
accept hazardous wastes. This action will increase thes
relative proportion of organics (phenol and
naphthalene) in the waste stream. Leachate tests run
on pure samples of decanter tar siudge using a
distilied water extraction procedure (Calspan, 1977}
have produced phencl concentrations of approximately
500 ppm. Even this concentration is far removed from
the very high concentrations of organic solvents used
by Anderson and Brown {1981) in their permeability
tests on different clays. Accordingly, organics in the -

. leachate from the Type I Hazardous Waste landfill are
also unlikely to affect clay permeability.

In summary: It does not appear likely nor reasonable that
organics present in the wastes at the Allen Park Clay Mine/Land-
£ill will cause a permeability increase given their low concen-
tration and the absence of any substantiation in the published
technical literature for such an increase under these conditions.
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IV. CONCLUSIONS

(1). There appears to be very little likelihood of leachate
migrating dowvnward from the Allen Park Clay Mine/Landfill and
contaminating the aquifer beneath the clay. '

(2). A density difference between the leachate and groundwater
will have little or no influence on hydraulic permeability

or downward migration nor will it lead to diffusion efflux of
solutes., A thick, uniform bed of silty clay beneath the site
coupled with an upward hydraulic gradient precludes the latter. -
Calculations and analyses are provided herein to support this
finding. : - '

(3). Comparison with results of salt water intrusion studies
racross clay aquitards having similar properties as the clay
beneath the Allen Park Clay Mine site show that the solute (salt)
will take at least BOO years to migrate across a clay barrier

30 feet thick under chemico-osmotic gradients alone. A counter
(or upward) hydraulic gradient will increazse this breakthrough

. time even more.

{4). The waste and its leachate are unlikely to increase the
permeability of the underlying clay. This claim is reasonable
in view of the low concentrations of organics in the total,
waste stream and in the light of the findings and caveats of
permeability/exposure tests with organic permeants reported

in the technical literature., This conclusion applies to both
the existing Type II Solid Waste landfill and a proposed

Type I Hazardous Waste landfill that will accept the coke oven
decanter tar sludge.

(5). The composition of the waste and underlying clay do not
suggest properties or combination of properties that could lead
to a containment failure caused by such processes as piping,
acid/base dissolution, or syneresis.

(6). Under these circumstances any observed increase in con-
taminant levels of monitor wells in the agquifer underlying
the site could just as well come from other sources laterally
upgradient from the site rather than from the clay mine/land-
£fill above the site. _

(7). These findings and conclusions support the basis of

applicant's petition for discontinuing further monitoring of
the wells penetrating the aguifer beneath the site.
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1704 Meorton Sireet SN
" - Ann Arbor, Michigan
48104
[

' 25 September 1983

Mr. Mark Young _ '

Wayne Disposal. Company , : f
P.0. Box 5187 .

Dearborn, MI 48128

RE: Allen Park Clay Mine/Landfill

Dear Mark: ‘ ' . R ‘ fﬁ?z

I recently wrote a computer program (*CLAYWALL*} that can be
used to calculate solute transport across a clay barrier under
combined diffusion and advection (hydraulic flow). The pro-
gram computes the exit/source concentration ratio (C/Co) as a

function of elapsed time (t) on the downstrean szde of a clay -
wall or barrier of thickness (X).

The program was written with a clay slurry cut-off wall in mlnd, f'r
but is general enough that it can be used with any ¢lay layer

or barrier. The input parameters to the program aret

-

De = efffectlve diffusion coefflcxent, ft /yr
K = hydraulic permeability, ft/yr
X = thlckness of wall or barrier, & .
P = porosity
I hydraullc gradlent...(+) if same dlrectlon,

(-) if opposite dlrectlon to solute concen-
: tration gradlent :
t = elapsed time, yrs

The program is based on the solution to the equatlon that des-~ .
cribes one-dimensional solute transport in a saturated porous s
medium under both hydraulic and solute concentratlon gradlents. T
Th;s equation has the followlng form: o

.

l'J‘-_'"-

__....

C/Co = 0. 5[erfc((x-vt)/sqr(4qx)) + exp(vX/D) erfc((x+vt)/sqr(4qx))]

where: Vv = ave seepage veloc;ty (R1/P) _' ' fﬁf

The solution assumes the following conditions:
l. Saturated, one-dimensional flow.
2. No reaction between solutes and porous medium., Chioride

typically behaves this way.
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3. Diffusion controlled, i.e., the pore water velocity is
80 low that mechanical mixing is negligible and the dig-
persion is equal to the effective diffusion coeffficient.
{this condition is satisfied when K< 1,0E-07.

I ran the program wsing data for the éilty clay layer underlying

the Allen Park ClayMine/Landfill. "The feollowing values for the
input data were used:

D = 0,102 ££%/yr (5.3E-06 em/sée)_

{published value for clay tills)
K= 0.025 ft/yr (2.58-08 cn/sec) ;
X = 30 £+ :
P=30% T . -'
I=~0.1,-0.3, and ~1.0 S

The results of the analysis are shown in the attached graph.

At a counter hydraulic gradient of =0.3 the exit/source solute

concentration ratio does not exceed 0.0001 until 700 vears

have elapsed.  You may recall that a counter hydraulic gradient .
©f -0.3 occurs when the leachate is allowed to rise in the land- .-
£ill to the ground surface...a worst case scenarioc. For larger ;-..
- (negative) counter hydraulic gradients the ratios become even R
smaller. 1In fact for 1< =0.5 (i.e., counter hydrawlic gradients -
larger than 0.5) the ratio €/Co is less than 1,0E~05 at al1 g

elapsed times.

These results confirm the findings of my earlier report which
veré based largely on analogy to solute transport studies in
clay aquitards. The present findings are based on analysis
of actual soil and site parameters. Keep in mind, also, that
the analysis is still quite conservative because it neglects
possible adsorption {reaction) of solutes with the clay.

A copy of the computer program and typical output are enclosed,
It is written in BASIC and is designed to be run on a personal

computer. If you have any questions about the analysis, please
feel free to contact me. : .

o : _ Sincerely,

el b,

Donald H. Gray
Professor of Civil Engineering

Enel
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. Porosity: 0.3 v

NECEOINI S

. _ ;
run a .

Permeability(ft/vr): .025
Diffusion Ceef(ft /yr): 0.102
Wall Thickness: 30

Hydraulic Gradient: =0.3
Time(yrs): 500

o o A i e B 0 T . e e e S P 2 e e 0 e o

ist Argument{¥Yl)is: g . 2.9756

18t Error Function is: o " 0.9999
_2nd Argument(Y2)}is: 1.22525

2nd Error Function is: 0.9173

"Exit/Source Concentration Ratie (C/Co)is: . " BE-03
------------------------------------------------- rﬁt““““

Continue Calculations {y/n) 2y -

Time(yrs}: 730 | 7 -
let Argument(¥Yl)}is:. . 2.78685 :
ist Error Function is: 0.9987%

2nd Argument{¥z)is: . " . 0.64312

2nd Error Function is: . 0.63658 :
Exit/Source Concentration_Ratio {C/Colis: 2.2E-04
Continue Calculaticns (y/n) 7 ¥ L
Tlme(yrs}° 1000 | ' T
1st Argument(Yl)ls. ' , . 2. 72291

ist Error Function is: : . 0.99973
. 2nd Argument(Y2)is: : - D.24754

2nd Error Function is: 0.27399 -

Exit/Source Concentration Ratioe (C/Co)z5° : 3.7E-04
Continue Calculations (y/n} 7 ¥y

Time{yrs): 2000 ‘ L B
1st Argument(Y1)is: o 2.80056
1st Error Function is: 0.9998

2nd Argument(Y¥2)is: : =0.70014

2nd Error Function is: 0

Exit/Source Concentration Ratic (C/Co)is:

Continue Calculations {y/n}. 7 ¥y

Tlme(yrs) 5000 i
1st Argument (Y1)is: - 3.43176

1st Error Funciion is: £.985998

2nd Argument(Y2)is: : -2.10334

2nd Error Functien is: 0

£xit/Source Concentration Ratio (C/Co)is: 3.3E=04

——q-q-—m—-w—.-uw—————mww——_n_—uq———-—-wwm————u—m»—m—a--n—-u-—-
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1704 Morton Street
Ann Arbor, MI 48104

16 February 1984

Mr. David 8. Miller

Mining Properties Department
Rouge Steel Company

3001 Miller Road

Dearborn, MI 48121

RE: Allen Park Clay Mine/Landfill

Dear Dave: | _ -
I have reviewed the memorandum dated January 23, 1984, from
Terry McNiel, Technical Services Section, to Larry Aubuchon,

Compliance Section, Detroit District, MDNR. The memorandum
essentially raises the following objections to the findings

and conclusions in my report, viz.,

Objection 1. There is no substantiation nor literature cita-
tions to show that organics present in the waste will not in-
crease permeability.

Objectlon 2. The presence and possikle effects of napthalene
in the waste are disregarded.

Objection 3. Uncertainties remain about the actual composition

and likely nature of the leachate.

Obijection 4. The report does not address the question of com-

patibility between the following:
a) Leachate and leachate collection system components
b) Generated gases and clay cap.

In the opinion of the MDNR reviewer Objections 1,2,and 3
taken together mean that Specific Condition 5.A.4 (a) of Act
64 license is not satisfied. The reviewer goes on to say,
however, that they (MDNR) would accept compatibility testing
between actual leachate being generated and the on-site clay
being used for containment. I will respond herein to these
stated objections and opinion. Objection 4 which pertains to
Specific Condition 5.A.4 (b) and (c) is outside the scope and
original charge of my investigation.

Objection 1 is a version of the "guilty until proved innocent"
syndrome. I understand and even sympathize with this approach

in matters which deal with the release of potentially hazardous
substances into the environment. . There is, however, considerable
substantiation in the published technical literature for the
contention that organlcs present in low concentrations in aequous
leachate will not increase the permeablllty of dense clays.
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Leachate permeability tests on sand-clay columns packed to bulk
densities within the range of densities of natural clays (Cart-
wright et al., 1977) have shown that permeability actually
decreased with passage of leachate (contalning organics). These
tests were continued for periods up to nine months. Decreases
were even more pronounced for raw, unsterilized ieachaie. In
addition to permeability reduction from the passage of leachate,
Griffin and Shimp (1976) have shown that heavy metal ions (Pb,
Zn, Cd, Hg) are strongly attenuated by clay. Organics that
were present in the leachate were only moderately attenuated

by the clays they did not increase hydraulic conductivity.

We have also conducted long term leachate permeability tests
ourselves on a silty clay almost identical in composition to
the clay underlying the Allen Park Clay Mine/Landfill site
(Gray, 1982) and found the same results, i.e., no increase in
permeability was observed. A chemical analysis of the leachates
used in all these permeability tests is attached. Note the
presence of napthalene in one of the leachates--a constituent
whose presence and influence the MDNR reviewer claimed we had
not considered. JNote: Cited references are listed in an
attachment to this letter report.}

It is important to emphasize again the fact that leachate per-
meablllty tests conducted by Anderson (1982) are totaly unrepre-
sentative of conditions at the Allen Park site. These tests

are often cited as an example of the deleterious influence of
organic solvents on clay liner permeability. Anderson's tests
are unrepresentative and irrelevant for the following reasons:

1. He used pure organic solvents. The leachate at the
Allen Park Clay Mine/Landfill will be an aequous extract
containing very low concentrations of organics.

2. Be forced the solvents through clays at extremely
high, positive gradients. Anderson used positive grad-
ients ranging from 60 to 300. At the Allen Park site
there will be negative (reverse) gradients ranging on
the order of -0. 3 (worst case) to =-2.7.

Other objectlons can also be cited in regard to Anderson's test
procedures and results. He used a rigid wall permeameter which
permits channeling between sample and container. The recommended
procedure to avoid this potential problem is to use a flexible,
pressurized jacket. Large reported increases in permeability

should be viewed with some skepticism when rlgld wall pernmea-
meters have been employed.

Green et al. (1981) have investigated in great detail the char-
ateristics of orgaﬁlc golvents that affect their rate of movement
(permeability) in compacted clay. They measured the equilibrium
permeability of three clays ( a clay shale, a fire clay, and

kaclinite) to the following solvents: benzene, Xylene, carbon

tetrachloride, trichloroethylene, acetone, methanol, glycerol,
and water. Their study showed that it is the hydrophilic or
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hydrophobic nature of the solvent (as measured by the octanol/
water partitioning coefficient or roughly by the dielectric
constant) and not the viscosity/density ratio that is important
in predicting a solvents rate of flow through clays. According
to their findings water, which has a high dielectric constant,
always exhibited the highest permeablllty In addition, they
found that the packed clay density is crucial in determining
how permeable a clay will be to a given solvent. At high bulk
densities ( on the order of 115 pcf or 1.85 g/cc) the solvent:
characteristics became less important in differentiating per-
meability response.

Green et al. (1981) also observed that solvents of low dielec-
tric constant (e.g. xXylene and carbon tetrachloride) tended

to cause shrinkage and cracking of some of the clays. This
phenomenon, known as syneresis, can and eventually did cause

an apparent permeability increase in some of the clays that

were tested. The same phenomenon was reported by Anderson(1982)
in some of his experiments. It must be emphasized again,

however, that the effect has only been observed and reported

when several pore volumes of pure, low-dielectric organic solvents
are forced at verv high gradients through clay ~columns. These

conditions simply do not occur at the Allen Park Clay Mine/Land-
£fill site. .

On the contrary, the conditions at the Allen Park site are ideal
for effective containment, viz.,

1. The site is underilain by a thick (X 2 25 ft) section
"of dense, competent silty clay (% = 115 pcf) with
a very low hydraulic conductivity ( k = 2 x 107 cm/sec}

2. A negative hydraulic gradient exists at the site as
result of artesian conditions in the underlying aguifer.
Even under worst case assumptions (viz., leachate levels
rising to the top of the landfill) a negative gradient
of -0.3 will still be present.

3. The leachate consists of very low concentrations of
organic and inorganic soclutes in an agueous sclution
- as opposed to a pure solvent.

Under these conditions advective transport or hydraulic seepage
ceases to dominate pollutant movement across a clay barrier

(see Gilbert and Cherry, 1983; Tallard, 1984). Instead, diffu-
sion under chemical concentration gradients becomes more impor-
tant, and it is this transport mechanism that must be evaluated
carefully. I have dealt with this problem both in my original
report and in my subsegquent letter report to Mr. Mark Young,
Wayne Disposal, Inc., dated 25 September 1983. I showed that
even under worst case assumptions of no partitioning or attenua-
tion of pollutants and minimum, negative hydraulic gradients
breakthrought times would be on the order of thousands of years.,
Interestingly, if the calculations are repeated allowing the
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hydraulic conductivity or permeability to double or even tripile,
the breakthrough time increase even more because now the counter
advective flow is more effective in opposing the downward diffu-
sion of solutes along their concentration gradient.

I come now to the MDNR comments about requiring compatibiiity
testing (whatever that means) between actual leachate and the
\qu,clay liner material. Uhfortunately, the procedure, rationale;
T 7éte. for such tests are not specified. What is being required
«s«+that the leachate be forced under high hydraulic gradients
through a thin sample of the silty clay? The results or signi-
ficance of such a test would be ambiguocus at best and meaning-
less at worst in this case. In my opinion, such tests would
be an exercise in futility and irrelevance given the conditicon
and circumstances at the Allen Park Clay Mine/Landfill site.

Breakthrough times in diffusion controlled transport are
extremely sensitive to thickness of the barrier. In order

' to replicate conditions in the field at Allen Park, compatibi-
lity or flow tests should be run on a sample column 25 feet high
under a negative gradient no less than ~0.3. After a wait time
of thousands of years such a test would merely confirm what
is already demonstrable.

It is my professional opinion that in this instance the require-
ment for compatibility testlng and concern over permeablllty
is a diversion from the real issue which is the likelihood of
diffusion transport of solute across the clay. I have shown
that this will not be a problem at the Allen Park Clay Mine/
Landfill site because of the thickness, competency, and denSlty

of the underlying clay together with the existence of a negative
gradient.

I find it baffling that MDNR can approve a thin, clay slurry
wall for a toxic waste site (see Consent Judgment, U.S. District
Court, U.S. Envl. Protection Agency and The State of Michigan,
Plaintiffs, vs. Velsicol Chemical Corp., Defendant) based on
meagre and inadequate evaluation whilst insisting on irrelevant
tests for a thick, natural clay containment system at Allen
Park that is ideal in nearly every respect.

@7

Donald H. Gray
Professor of Civil Engineering

Sincerelyp

Attachments
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Table 2.

Analzsis

Na

E
Ca
Mg

Cu
Zn
Pb
Cd
Ni
BEg
Cr
Fe
Mn
al

NH,
-As
B

Si

Cl
S04
NO3

HCO3

oD
TOC
TSS
" oH 7
Spec. Cond. {mmhos/cm)
Equiv. TDS
Organics:
organic acids (phenol)
toluene
napthalene )
chlorobenzene

ATTACHMENT NOQO 2

DuPage Countj
Landfill-mg/1

Chemical Analysis of Laundfill Leachates

Wayne Disposal
Landfili-mg/1

748
501

&7
233

<0.1
18.8
4,46
1.95
0.3
0.0008

0.1

T 4,2

0.1

0.1

862

o Gell
29.9
14,9

3484
<0.1

1340

6.9
10.2
6528

0.3

=201~

3400

46
370

0.55
5.0
0.91
g.10
0.40
0.010
031
7.77

-

1540

0.0044

<0.005

- 5800

200
<.OI l

69520

2160
2500
512
7.6
28.0
17,920

3.6
0.45
0.44
0.008
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. “June 17, 1982

Rouge Steel Company
Division of Mining-Properties
3001 Miller Road

P.O. Box 1699

Dearbor, Mi 48121

Attention: Mr. David Miller
Re: Allen Park Clay Mine Seismic Survey
Dear Mr. Miller: -

As per your request a seismic study was performed at the Allen
Park Clay Mine area in Allen Park, Michigan. The purpose of this study
was an attempt to determine the depth to bedrock in the area immediately
below the excavated pit at the disposal area.

Keeping consistent with previous seismic work accomplished in
the area these stations were numbered &, 5 and 6. Stations 4 and 5 were
completed on the excavated pit floor, U being on the eastern half and 5 on
the western side of the pit floor, with station 6 directly to the north of the
pit up on approximately the existing surface elevation, some 30 to 40 feet
above the pit floor. Plots of the data collécted are included and indicate
both the velocities of the layers and the depths to the layer interfaces.

Station U resulted in the best data collected at the site, and
shows a three-layer case. A low velocity (1428 ft/sec) layer is underlain
by a very consistent layer with a velocity of 5233 ft/sec, extending to a
depth of 57 feet below the pit floor where it is underlain by a much higher
velocity (12,808 ft/sec) layer. These values are very typical of a dense
clay layer underlain by a hard limestone type material. The rather good
fit of the data to a line would indicate very consistent materials, however,
the irregularities near the €7 foot contact indicate that this interface is not
as sharp a transition and hence it represents more of a minimum depth to
this interface.

At Station 5 arca surface topography was rough and inconsistent
whick resulted in limited data being collected. In one area a very steep
depression was encountered on the surface which the shock wave source
worked in. This abrupt lowering of the elevation causes a decrease in the
time it takes to the shock wave to travel through the subsurface. There-
fore, the best fit line was drawn through only those points where the shock
wave source was at the approximate same elevation. Had the elevation been
consistent, the travel times for those distances, which were lower, would have
been increased in the direction towards this line. '

——— e ey w8 Sy s s S ——— 1 —
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Station 5 showed approximately the same subsurface conditions as
did 4, with a depth to the bedrock being indicated at 70 feet below the pit
floor. Station 6 was.run at a much higher elevation than that of the pit
flzor, and very soft wet surface conditions were found. These types of
surface conditions do not aillow for seismic shock waves to propogate as
the mmaterial tends to absorb much of the energy and transmit this energy
directly across the surface rather than down into the earth. This data
indicates again a rather consistent layer with a velocity typical of a dense
ciay. As a rule of thumb, seismic tests measure in depth roughly one-third
the distance from the emergy source to the geophone. Using this rule the
limits of our data would be to a depth of approximately u5 feet for the clay
layer and would obviously extend until the next layer is encountered.

We hope that. this informatiorr is useful to you. If any further
information on subsurface conditions is needed, it should be noted that
there is enough room in the bottom of the excavated pit for an electrical
resistivity test to be run. The problems caused by surface conditions
could be avoided and with the large contrast in the subsurface materials
this test would most likely work well.

If we can be of any further assistance, please let us know.
Very truly you'rs,
‘L. M. MILLER & ASSOCIATES

s 1.7
’/T'::.::['_':' L lmra

Timothy P. Wilson, Geologist
TPW:hrh

Attachments as mentioned ‘above.
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MICHIGAN TESTING ENGINEERS, INC.

24355 CAPITOL AVENUE ¢ DETROIT. MICHIGAN 48239
PHONE: 1313} 2554200

SOILS EXPLORATIONS AND FOUNDATION ENGINEERING
) MATERIALS TESTING AND INSPECTION
NON-DESTRUCTIVE TESTING and MATERIALS EVALUATION

June 25, 1982

Michigan Department of Natural Resources
Resource Recovery DPivision

P.0. Box 30028

Lansing, Michigan 48909

Attn: Mr. James Janiczek

Subject: Allen park Clay Mine
Allen Park, Michigan
MIE File F400-15046

Gentlemen:

As requested, we have reviewed the above referenced file to determine
the degree of saturation of the subsoils on the site.

The £ollowing basic soil relationships werc uscd in this review:

5 = wGs
e
Fa -t
w= WMy
s |
where: s = degree of saturation (%)
w = moisture content of soil (%)
e = void ratio
W, = weight of water
Wg = weight of solids
¥q = dry unit weight of soil
Ge = specific gravity of solids

(assumed to be 2.65 to 2.68)

yrilizing these procedures, . our calculations indicate the gray silty

clays on the Allen Park Clay Mine to be 100% saturated.
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Mr. James Janiczek Z June 25, 1982
1f there are any questions, please do not hesitate to call.
Very truly. yours,
MICHIGAN TESTING ENGINEERS, INC.
, Oefit— L
. Randall DeRuiter [
RD/ksb
cc: D. Miller, Ford Motor Conpany
W. Tomyn, Wayne Disposal
N _/
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) SINITR1896
Mr. Marshall Austin , , : | BEOLOGY SeCTioN
Michigan Testing Engineers, Inc. . B3T3
24355 Capitol Avenue

Detroit, Michigan 48239

RE: Permeability testing of clay soils
hilen Park Clay Mine; Allen Park, Michigan
Wayne County '

bear Marshall:

)

, _ Based on the review of the soil tests performed {grain size analysis,
€§f atterberg limits and permcability) on the clay at the Allen Park Clay

-

i

Mine Landfill, it is the feeling of this office that the materials are
uniform enough that no further permeability testing will be required.

" This portion of our evaluation has been satisfied with the information
submitted. . . -

if ycu‘have any questions, please feel free to call.

Very truly yours,

. RESOURCE RECO IVISION

- .-

JJ i
¢c:  Shakir/Belobraidieh

Mark Young, Wayne Disposal
o . Wayne County Health Department

O
C
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